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Using Calculator; in Mathematics 12.

TEACHER.' E GUIDE ,

Introduction

Calculating tools have been utilized over'rliqe full span/of.

civilization. The ,earliest records indicate that various forms of

abacus-like apparatus were used still earlier. Today's hand held 1

calculatTr prbvides only the latestep in the development of these

labor saving devicet But these pocket-sized tools represent more

than a difference it degree from their predecessors, such devices as

slide rules; they represent a difference in kind. They tripl or

quadruple the number of digits accurately determined by a lide rule,
1

thus multiplying accuracy by some ten million times! They carrz out

remarkably complex calculations that astound those of us who used

papei; pencil, specialized tables, and'muCh time to compute in the

"old days" of ,6ust ten years 11A2: This we have in a fe4 seconds, of.

key punching:

`cos 32° 144) 30" P .84580542

and

. u3 5 = 3.415302

- Consider computing those values to half this number of1/4digits of ac-

curacy before calculator access.

And now,the programmables: the power of a half, million dollar

computer of twenty years ago Orunk into a $50 -
4

$100 pocket-sized

4
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machine. Whole nPw victac,arp npcnari ,One of the earliest
.

examples. of practiAl use of a programmable communicated to me is

one that 0111 appeal to tea:chers.

A school..bargaining team was presented a modified
salary proposal by a scho6ljboard, a proposal the
board negOtiator said would r6luire a postponement
so that the full scale could be calculated. "No
need," said the teacher representative, "We'll cal-
culate that for you in tea minutes." And so they
did,* providing note only the scale itself but also
the cost of implementing that scale for curreqt staff:
all calculated on a programmable: NeedLess to say,
the boareWas impressed.

Foxfxample, a simple program like the following would generate a
Rfolun in a 5% per step increase schedule:.

Ht- 25 'U 58

01 ENTER 01
'I
LBL AN

02 1 02 X .

03 . 03 1 '

.04 0 . , 04
) _05 5 05 .0

06 X 06 5

07 R/S** .
07 =

08 "GW 01. 04 R/S**
09 'GTn A

**

The base salary is idyed into the calculator, R/S is pressed,
and subsequent steps are read eac' :7,1 the calculator stops. To

restart R/S is pressed again.' For e,ar;1P, a scale st4cting at
. $9800 and incrementing in 5% steps mould give

' $9800.00
10290.0r.:

10804.50
11344.72

11911.96, eLL.

4
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This simple but suggestive example only reaches the border of the

wide'range of programming applications.

- The ready avbiaability of programmable
hand held calculators

54,

does not, of course, by itself imply that they should be used it{

the school mathematics'program. Unless a useful role in the curriculum

can be fgend for them, they belong there no more than does another

recent invention, the hula hoop. Despite our facetious exappl this 44

is, we believe, an important issue. The school mathematAics program

is already a full one and we should always
think carefully about

`tinkering with it. Curriculum workers have.too often thought in terms

of program additions rather than the more appropriate program r

cents. .When something new enters, something old must exit.

Our.experience so-far with programmables. con ces us that

ace=

there is an appropriate role for them in the grade eleven program as
rt

it is presently constuted. In fact we have conVInced ourselves ofA

the truth of the following postulates:

.

The calculator is useful in a number of.. topics involving

computation. Inversely, reasonable use of the calculator

is restricted
i
to thOse tonics. Understanding this strict

deliniatibn is important: the idea of a calculator in use

every day Of the school yeAr is popular but wrong-headed.

Gadget fascinati6n sets traps as you address even appropriate.

'ctivricukar units. Playing with the calculator'is fun and
4

easily takes students and teachers airay from mathematicale

. 5
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concerns.*

There are activities that deserve either to be dis-

carded or to be-severely redtced in this calculator

age, thus providing some of the curricular space for

calculators.
. _

. .
: When using the calculator in the mathematics program,

(

great'care must be taken to avoid "black boxing" con-

cepts.

In developing the textual materials for this program we have sought to

, 1
respond to these' postulates. Now, consider their meaning and some of

their implications.

11.
,

Two jears ago Professor Rising set as an assignment for in-service

teachers in a graduate seminar the task of reviewing school texts in

order to determine tth fraction of the content appropriate for calcu-
,

lator enhancement. The results are striking and.reinforce'the purest

of mathematicians: less than 107. at any grade level, elementary'school

6brough college, are amenable to calculator usage: gore recently how-
t

ever, Professor Wallace Jewell of Edinboro State College in Pennsylvania

carried out the same kind of p'age,rount for secondary school courses.

His estimates came out in the rang_ 2t,7 507.,_with the lower count

4.

geometry.

60

We'note here that care must be taken to separate the wheat from the
chaff. Our salary scale example is not so triyial'as Ix first ap-
pears. It has within it the 1.asic elements of a leometric,series
and exponential growth. '

6
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Whythe difference? The answer is instructive and should give

better insight into our first' postulate. Professor Jewell was study-

ing calculators intensively at the time he made his survey, he had

used them in his own iristructional'programl and'he was sensitive to

their 'application; the classtoom teachers-in the earlier group did tot

have these characteristics.

The message 'seems clear. As you start using claculators for4class-
J

room instruction, you will pt'obably overvalue their application. But

then, having reduced their use to those places where they enhance the

program without question, you will begin to find more sophisticated use

for them.

.4
$04.

5.

,A(C some paints in the cprriculum
calculator use is' plainly signaled.

They replace log and trig tables and in fact much computation by loga-

rithms. Proofs on the othet hand: never. But w'ait'a minute: a er

substitute is: hardly ever. Motivating a theorem, for example, is an

activity well supported by calculator: In this regard, consider maxima

or minima for quadratic functions,
l
x ax

2
+ bx + c. A series of cal:

Culations for specific graphs can lead to the conjecture that x2 = -b/2a

at the critical point. Now this result may be proved by standard means.

Gadget fascination. We should by now have learned frowour experi-

ence with computers in the,classroom how this operates. Computers, of

course, just like calculators, have much to add to the mathematics pro-
.

'gram. Any examination of their use in school mathematics classrooms
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will suggest that their contribution to mathematics is not as great

as might be expected and that, in fact, they often take classes of

students away from matheaiatics into realms that are interesting but

do not contribute to increasing mathematical sophistication. Across

the country in thousands of mathema 'cs classrooms student king,
on such computer activitills-as sorting lists alphabetically, seeing that

tables are printed in nest column, and carrying out complex mathematical

processes like inver.ting a matrix by /a minimum of instructions. Such

activities, and these are only examples, are good computer science but

not good mathematics. We should learn our lesson from this. We as

teachers should think very carefully about each place in the curriculum

calculators are to apply. When they contribute to that curriculum they

should 1E used, of course; but-when they do not contribute to the cur-
.

sicuIum and take us off on tangents; we would do better to stick with

standard instructional techniques. We have-attempted to follow this

guideline in our development of the units of this program.

Replaement., This will continue to be a very serious and very

diffiluit problem, For one. thing, even though a topic becomes archaic

it may-still continue to apiAar on examinations that are important to

our.4students' future programs in pnat.ics.t. A case in point: recently-
.,

a member of the New York State Education Department Mathematics Office

claimed that he had checked the eleventh year Regents examination and

found that there were no question; that called for calculator' sage.

We looked at some recent examinations and found this comment to be inac-.

curate. For example, the following e:'_zcipe appeared on an examination.

I
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Find log 0.3145

Surely this Problem isf amenable to calculator computation. The

solver need only key .3145 log to get the answer. He no longer

needs to interpolate and to use care in'determining the character -.

isticin writing his solution.

Note that the calculator solver gets a "different" answer from
a

the solver who uses tables. The.calculator solveris'answer is

-0.5024

while the table solver's answer is

9.4976 - 10.

While mathematj.cally equivalent these two answers differ remarkably

in appearance. Many scorers. would in fact fail to, count the calculator

answer correct. What has happened of course is that the negative

characteristic has been combined with the mantissa to provide a single

term result. This can b"e.seen by carryint out the actual subtraction

of ten from 9.4976. The result of this is that our old rules for cher-
. ,

acteristics no longer apply to numbers between 0 and 1.

The-point we seek to make by our example should not-lpe missed be-

cause of the details of that example. Yes', finding logarithms and

tables is an archaic process, but the, student who finds a mulpiple choice

,1

question on the SAT examinationwhere no calculator answer is supplied

finds himself in some difficulty. Thus we must be very care*M1 as we

,

/0.



,modify curriculum not to punish our students in the process. This.

',-
problem has Jong' haunted curriculum levelopers and will-continue to

cause problems for hern into o the foreseeable future.

I
-....

Raving said that, we must still find ways to modify the curri-
1 )/

culum significantly in order ta do the new kinds of things that are
.0

.4. .

.
.

.
. . , .

important,for contemporary and'future use of mathematics. We cannot

let our curriculum come to a dead halt becauseof problems like these.
'

A
Black boxing. Black boxing is letting the computer or calctilator

.take charge. It is the first step into the science fiction robot-,

1

controlled world. As we look arouga us in Modern society we see thks .
% e

..
more.and more come into place. We see this, for example, in the

. I
,

, . .

supermarket where machines eSsentialry'replace most 9f the skills of

A f
. -

the check-out personnel. The machines read the item and/its price

directly from a coded marking the package, -total the order, find

the amount of change-appropriate, and even provide feed-fback to the.,

store manager about inventory. This may very well be an appropriate

course for modern engineering; it is inappLopriate for the mathematics,

classroom.

It is important to understand ,4-4- black bOxing is not a new

phenomenon, nor a necessarily inappropriate phenomenon. Consider again

logarithmic and trigonometric tables. Where do they come from? They

are, in fact, just as mucha black box presentation of mathematics as

is the calculator log key.



While such devices art occasionally
appropriate because of the

lackof sophistication of -our students, we must exercise great care
.

.

that we; do not allow
MathIpatical.uriaerstandings that we wish to ob-

,

/ . ,
.

. .tain to be lost-in tkz. black
--

boxing process. We dd not want-our stu
dents to lose conceptual

understanding of computation and what it. .

e4 involves "just because the calculator can carry out these computations.
so'quickly and efficiently. Here are two exercises that illustrate
some of what we mean here:

,

1

Calculate 37895
3

Calbulate
..4 - 71

'Each of the exercises demands simple keying into a calculator
- for..

.

..solution. In the case of the first, an at/m.7er like the following ap-t
_pears

4.5842736 '16(

9.

If the student has no understanAPding of scientific
natation, this answer

is meaningless, and if the student does not understand something tbout
rounding answers, the answet inaccurate. In the case A the second

44calculation th'e answer comes up:

36.4621596:4

iere the student problems are more complex. What does it even mean to
4raise a number to an irrational, to Say nothing of transcendental, power/

Without conceptual underpinning the\student has an answer to a proCess

that is meaningless to him.



(
11,

w

.1

r

4
cs.

Value of Programmables
.

,
)

. 1
,

.

'Having described all of these special concern S about. teaching
... .

. /
s

with programmable hand-held calculators, i will be Oen. ,for us to

I

turn *ow to some ofLthe iralueseof instructi n4iith these devices.

io:

x) Everyone knows. alle'. story Ofyallq( who when asked why he would
-

set gig 66r-climb Mount Everest replied, "It is.Aere." Hand-held cal-
.

A

culators 4re indeedhere in modern

hoW wide is: the distribution of spit21

by.- One canKget a sense of

lculatocs by the fact that over

the past several years calculator tales have outstripped circulation
41,

for the most popular magazine TV cuide. Of course progrimmables make

Up. only a small PiactiOn of total calculator sales% but they too are

there. i,.find- today's high cualitr programmables cost less Ehan'gtallird

'"four banger" calculator* of eight or ten years ago. Thus we have a

:NadilY available mathematical tool.

. t

'Availability is no
dr
eaugh. With the limited instYuctional time

available to mathematics in the scools, we must make piiOcity decisions

on what we teach: All curricular decisions in mathematicsimust.he made

on a first-things-first basis. Programmable calculators, we believe,

meet 4is stern test.

One of our basic roles in the schools is to prepare our students

for modern society. The computer is a central fe0ture 'of modern society.

Work with programmable hand-held calculators provides studencsylih in-

sights into, how computees operate at a very rudimentary level. Given this

kind of they *lay -sr go on to learn to operate

12
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the'larger, more complex Machines, but even Ni they (14 not, they carry,

11.

\.>

oath them a general: understanding- of how these

\\ ,

es operate.' 4

ThiS kind of argument justifies programmable land -held calcUlators
4

in the school progfam, but not necessarily in the mathematics program.

The texqual- materials that we haveddeveloped should demonstrate to you

just-as our experience with these materials in the cilassrooms' with'stu-

dents demdnstiates to us, that programmables have=a definite contribution

to make to school mathematics at theeleventh grade lemele. Weihave found,

as you will too, that students gain. insights into mathematical activities

throvgh use of these devices and that theyrefine their understanding Of

concepts gained earlier as well.

As a trivial example of what we mean by this last comment, consider

an episode that occurred in one of our earlier classes when we were

showing youngsters how to use the calculators. Professor Rising asked

the tenth grade students in the experimental claskto enter 4 in their

calculators and then to press the reciprocal (l/x) key: The calculator

display Shen showed O. He asked a student what multiplier would
4?

.

change the display to estudent could not answer.. Professor Rising

wrote onthe chalkboart.
.

1

x

The student readily suggested x as the numbef that should fill in the

blank. But he still did not know what number to use as a multiplier in

answer to*the first question. He finally suggested 25. H..re was a case in

13
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A .

.
12. II

Ii

which this reasonably intelligent student was confused by the repre-

sentation of a common fraction as a ,decimal to suych an extent that he 41

could not apply a basic concept that in other contexts hb cbulte use

'readily. Thus the calculator gave the opportunity to expose and respond

to a student's weaimess, in this way to refine his understanding Of ma-

thematical concepts.

The basic role of any caltulator is to take over routine casks of

. omputation. As they'do that, they free the user toconcentrate on more

serious problems: deciding how to respond to the prOblem,-organizing-the

solution, determining the reasonableness and accuracy.of the answer,

dhinking'about related problems, and otherwise generalizing the solution.

-When you use calculators in your classroom-you should keep this eon-.

AW tinually in mind. Performing a series of m'cftiplication ekercises by

calculator is not a mathematical activity.

But we have found and the text pages should display a wide range

of places in the standard curriculum for eleventh grade where the cal-
,.

culator contributes to student understanding. Consider, for example, a

long standing problem having to do with graphing curves. Every teacher

has had the experience of, the broke. 'ine."grapti'bf.a quadratic. The

/studt.nts plot a few points and 'connect the points by segments. More

points: more segments. This problem is rather hard to address without

calculators by any means other than a teacher edict. Why? Because the

work required in calculating ad ti,onal points is considerable, especially

when fractions or decimal values are iLvoiven. But now suppose our func-

14
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Lion is something o

'

y .22x - 5x + 6.
Sr.

th

f

_
.StudIts can quickly program this function into their calrulors and

.
.

.

run successive x values9ro'generate points on the curve. Now they can

13.*

literallyplot%dozeni of points until they really An see the shape of

the curve. The'reader should think about this example carefUlly. Notice
how the calculator only takes over a computation role. It in no way*sub-

-..

stitutes for understanding of the procedure. In fact, the student had to

know-the procedure for calculating y values in order to prepare the pro--

gram. What he did not have\to io is carry' out the complex computations

to evaluate the functidh point by point. In fact there is more than this..

The easy generation 4-additional points allows the student to focus his

attention on area where the concerns ate critical. What is the minimum

y value for this flinction? Before the student knows how to determine the,

turning point from the liquation itself, he can locate that turning point

by trial Jd error with his simple program. Thus he develops initial'in-*

sight into alproblem that he can later solve by algebraic technique.

Some teachers feel that by taking over this kind of work calculators

will make students lazy.- We do not fear this.. Our observation of.stu-
.

dents at work with calculatOrs is than they work harder. The difference

is that their work is Tocussed on concepts, the calculator taking over

routine«

st:

r

15 \



Calculator Access

Certainly the beet access to ealculators is continuous access.

We have found in.our work.at' SUNY/Buffalotlithsimpler calculators

that studey ownership is the easiest policy. Few problems arise

frere, because the'cost ofthe calculator; is approximatel3Nhat of

14. I

school tektbooks. This cost equivalence may solve the problem for pro

viding inexpensive calculators in the schools as well. If a school

has a textbook distribution (loan) system; calculators can be acquired

and distributed within this.sameprogram. Student losiof a calcu-

lator then is no different from student loss of a textbook and would

be treated the same,

'Although the cost of programmable hand held calculators has come

down markedly over the past several years, these costs are still high

enough to make the programmable situation more complex. Best access

is still continuous access; Vitt teachers will 1a \re to-use their best

-----judgment in determining how near they can come to this preferred policy,.
f

Our experience in the experimental)classes may be of interest apd use

here. At the outset we were extremely careful about calculator security.

4,We even had s916 of our calculators secured in locking cadles. As time

went
w*

on, however, it became clear u_ that we had to relax our restric-

tions or students would not get full value from the experience.` For

that reason we,have adopted a very open program, allowing the students

to sign out ,calculators for overni6ht use. We have not yet lost a

calculator by following this proccd re. _ tile same time we note-that

16

4
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we have lost one calculator from the facility in which they are'stored

at the university.

A

15.

0/\*.

This still leaves the. local school and often the indiVidual class-

rooms reacher to make procedural decisions. We would rank in order of-:

preference the following four possibilities:

1. student ownership'

2. long term assignment

3. overnight check out . 4

L. 4. use only in class and in special work rooms.

V

Which calculator?

ti

I

Our development work within thii-FirRet has given us an opportunity

to try out and work with a rather wide range of programmable hand held

calculators. As we have worked with these machines, we have each de-\
veloped personal preferences. The key word here is "personal". When

working with calculatoks we have found that you tend to like what you

know. I

TOrule applies especially,to machine language. A number so

people have made sJtrong cases for the "'natural" language of algebraic

order calculators, but a personal story alay be in order here. Professor

Rising's wife, a non-mathematician, has used for several years one of

the earliest-reverse Polish_potation calculators. She has become skilled

in the useof this" machine. More to the point, she has considerable

difficulty adapting to the algeOlaic order calculators. This suggests

that the idea of "natural" order is something tó be considered less

serto sly than we have been tempted to do in the past.

1 -/
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We are not in a position to recommend a particular calculator..

For one thing, a recommendatiod-yt the date ofthis writing may very

well be inappropriate a year or two years henci. One concern does seem
111,

clear to us and it represents a very serious problem. As costs come

down, quality Ls reduced as well. The mo(s/t distressing comtent that has

been made to us over the time of dtir work with programmables was the one

grade by a representative of a major calculator manufacturei that "The

programMkbles are only being mAde to last through one=year's operation."

We have had some diffftutheswitA calculator break-down, yes; but in

general our experienc4 with medium-priced ($80 - $100) programmables is
//

that they will last for at least several years. Interestingly it ap-

pears that hard use, that is such things as dropping the calculator on

the floor; does not seriously affect the calculator operation. The lesson

in this is, we believe, that teachers should use caution in pur-

chasing the least expensive available calculators.

.

Before you select calculacort for your students you would do well ^

to experiment with the models you are considering yourself. Some ven-

dors are willing to let you take a calculator overnight to familiarize

yourself with its 7eration., OtheaPwill.spend considerable time with

you in showing you how the machine We sZigest the following as

basi- concerns that you should address in seletting calculators:

complexity of operation , ..

.

i

number of program steps (m, ged steps save here)

number of s torage locatiot
,

T.)

peogramming language

instruction manbals '18
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17.ts, t.
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4---- t A
We have found 'fifty program steps and a half-dozen storage locations

entirely satisfactory for high school use. Very rarely will more1

program steps be needed and only occasionall,y. will more storageloca-
.

tions be necessary for complex programs.

For the simpler "four banger" calculators we re mend battery

replacement. For programmables, which draw somewh more electricity,

it seems appropriate to utilize re-charging devices. Since virtually

all pLus,lammables have plug-in rechargers, this"should not be a matter

of concern to selectors.

With the advept o liqui40 crystal display programmables such as the

Casio 502, battery charging problems disappear. The batteries on such

calculators need only be replaced about once each school year. Users would

do well to examine such calculators.

If you wc11 be using this to with microprocessor, most of what we

have said will still apply but you will probably have differentland often

additional problems. Access to the -equipthent is probably the most diffi

r

19



Classroom,Presentation

18.
ft

Now you have your calculators and you are "seady to go. ,The'stu- 4

dents are'all,excited about the new toys and they want to get:to them

jusf as quickly as possible. Don't"be trapped by this situation' into

a complete departure from your mathematics-goals to focus on this de-.

Vice. You must constantly keep in mind the fact that the calculator

is another tool for teaching matheultics, not a device that is an end

in itself: When it is appropriate to use it, do so. When it is inap-

propriatejto use the calculator, have your students set them aside.

What we have done in pre ration of these textual materials is

to select units which may be enhanced partly by calculator use. You

will notice that many other units we do not touch t all. Activities

like factoring, solution techniques for linear equations, word problems,

in fact, about'half the course te=e not enhanced by use of the calculitor-.

Even the topics that we have developed have sections where you will not-

wis

)

-to uset,the calcul4tors. The basic rule: don't force the calculator

int places in whi0 it doesn't belong.

,1.

1

Another don't. Don't attempt to assign motivation to the calcula- .

tor. That is a false hope. Your ?st '-et for motivating your students

4=4
is a serious approach to the teaching and learning of mathematics. The

calculaWbg%itself as a motivating device will last like all other

such devices about teen minutes. BuL he calculator used effectively ih,

your instructional program will eni,'nce * ,ar program and add4bto the

,general motivation that good instruction can contribute.

4 0



It is not necessary for you tb spend time teaching

19.

r students

how to use the particUlarlIkalculators that they have in hand before

starting the units in this'text. The first unit -includes., along with

the study of order-of operations, sections devoted to introducing the

students 'their own calculators. These sections and in fact the entire

book consider both algebraic order and reverse Polish order operations.

We think that'it is important for your studentsito learn both. You and

we do not know what kind of calculator or computer access your students

will have when they leave school. But clearly, you will Irish to focui.

main attention on the kind of calculator that your students have. At

appropriate points you may wish to supplement the instruction by use of,

for example, some ideas from the instruction manual for the specific

calculator the students have.

Claccri-,nm nyrfvr.4cs

You will soon find as we did that classroom organization changes

when you are using calculators. In fact, you witX not be able)to assign
t. Ais

a particular teaching style to the use of calculators. Thinks are not

that simple. There do seem to be two quite different fojillt; for class-

room instruction with talculators. We identify these for you so that you,
can prepare to adapt your instruction to them. Remarkably they are at

opposite ends of the instructional spe.cirum.

r.
The first is the technique that you will wish to use when you want

to take your students throu6 a series of keystrokes. This is the most

' a
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lock-step, regimented kind of instruction. In fact if you depart

at all from a step-by-step, "do this:', "do this" kind of presenta-

ttonyou will find that /Our students wi,Ilidiverge frightfully

from the pattern that you hope to accomplish. After a few false

starts when you learn the ksons that we learned, we e4ect that

you will find yourselves like us saying something like the following:

"All right class, now all together turn your calculators off and on

and get ready'together to follow these keystrokes. First press the

" In Our instruction we found that we could make fun of this

-kind of aet+v-i-tyby saying something like, "Now it's time for close

order drill." The students reacted favorably to thii. As this is

only an occasionA instructional activity, you will not find that your

a. classroom is changed into a'nineteenth century presentation by these
1

occasional rigid structures.

The second instructional mode is almost exactly the opposite.

You wi.11 wish to provide your students with opportunities for Very

open attack on problems. Yoit will want to give them time to organize

ttheir own calculator procedures and to apply them to assigned ekercises

La
-16,r- larger tasks. While they are ding this you will wish to circulate

among them to answer specific quisLiot and to give assistance where it

is needed. Here we urge you to keep the atmosphere as open as possible,

and in partioblar to allow students to help each other. It will quickly

become clear to you whfth students ure leaning too heavily on their

neighbor's Assistance. In those c. ,es a ,rill wish to intervdne. You

may-wish to give additional assistance to the student being helped in

22
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.

order to wean him from his reliance on his neighbor, or you ma ji! wish

to comment to the *tutor that he may be providing too much help and *iS r

k
so preVenting the othbr student from learning the material for himself.

We do, not mean, to suggest that these are the only teaching styles.

that will come up in your instructional program. Quid the contrary,

you will find that you will use your entire range of instructional

techniques. We Have only stressed that these extremes are also included.

Many 61.- you who are accustomed to working with you'r.cris as a unit will

find that the second kind of instruction,\hich opens up the classrodm

to individual activities, will make you somewhat uncomfortable at first.

Recall in this regard that air main business is student learning,

that t'acher's teaching sometimes gets in the way.

Calculators-do not eliminate student errors. Far from it, they

merely highlight these errors. Carelessness will continue to annoy you

and to a lesser extent the students themselves as errors are made. Rut

some students will be far worse than others. You will probably wish to

give them additional careful instruction. For example, we

found that oZtident constantly pressed two keys at once. We finally

had to work with him to get him to use only one finger in that vertical

position known toopiano instructors and to make a t of the rest of his

hand. Thisreduced ttie nuMber of errors by abot757., bringing hid down

to just a little above the average of his classmates.

We cannot of course. in this brief inteaductory section head off all

the problems you will have as you introduce these devices into your class -

23.
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room instruction period. Just as we did, you will find unique, situations'

which arjse and will need to be dealt with thoughtfully. Along with

the individual section exercise an§wers 'we provicke somesuggestions about

classroom presentation. You will dish to look at these and .tO' look

carefully at the textual materials themselves in pr arihg your classroom

preseltations. Here as elsewhere your thoughtful . nstruction is the

key to student learning:"

.44
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Exercise Set 1.1

'I) 12 2)

3) 12 ,
..3

4)

5') 17 6)-

7) 17' 8)

9) al; + cd 10)

11)
a . c e a:de 12)

d' f bcf

13) a[b + c(d + = ab + acd 14)
ace

15). (ab + c) d + e = abd + cd 4-e 16)

17) (9) 26 (10) 54

(11) (12)
.--

1

S o 1 1 . 1 - 1

18

24,

4i

24,

ac + ad + bc + bd

a

b d t
x ) =

a+b+c-d
+ b

ed - e

adf
FEE-

Notice that (11) and (12) are reciprocals since ad = be when ''N,141t,
o

V

a = 6, b = 3, c = 4, d = 2.

(13) 934 s (14) 11

(15) 51 .(16) 3

18) 4 19)

20) 4 21)

22) 1 23)
6

4

1

1

,25
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'Sol. 1.2 - 1

Exercise Set 1.2
.

. $.."
1),.. +

I I : H ''

..
. These.keys would not be used be-

cause_they do not separate calculations. When the = is
ft.

used the calculator automatically separates the calculations.
. .

,....1

, 2) The equal st4rbetween 38 and. i mmay be eliminated. On soe

calculators, usually the more sophisticited models, an order of

operations is alfeady wired into the machine. Thus, on simple
, ,

calculators the keystrokes 3 . 1

becauseihi order left to right. On more advanced calculators

4,
3/ = 4.428571' because the order of

operations ,by hierarchy is deigned into the wiring of the machine.
----w\

If your calculator has this hierarchy of operation's no step can be'`

eliminated.

3) There ar veral answerb P-6 this question that not only represent

different problem solving'approache's but also reflect ehe individual

characteristics of specific calculators. The following are some

reasonable responses to the question.

0

, (a) If your calculator has -e least 2 rage registilers you may

solve.fhe,Eroblem by storing the numerator in one regketer, the

denominator in another register and recalling the registers at the

appropriate times as follows:'

9 +

F51 17-1- 791 6 1 riLJ l I u L__J

.IRCL I A ERCL B

STO

STD

'216

1 A 1
(STO meais stoke)



1

eol. 1.2 - 2

Remember that the labeling of storage registers is, dependent upon.

the particular calculator you are ult.ng.

(b) If your calculator has a key that switches the contents of

two registers the problem may be solved as follows:

9 3

9 6

O

A (The display is 87
and 87 is. stored

in, register A.)

(the display is 181)

r

(EXC means the display and the storage register
contents are exchanged. At this point the dis-
play is 87 and, 181 is in the register storage
labeled A)

E ..t`the display is 181.)

r1(the display is 0.4806629)

c) If your calculator has only a single storage register or no

storage register the problem must be solved by writSTg down

the intermediate results'or reentering them into the calculator.

4) - 10) Some calculators, because of their, wiring, can correctly

solve problems by simply working left to right because they have

a built-in order of operations where, for example, multiplication

takes precedence over addition. On others it Is necessary to re-

organize the problem so that the operations are performed in the

correct order.

(4)

w (6)

10110.9

5214.

6 -(5)

(7)

27

5235.47 1

-2297.52 93 .

4

a



Sol. 1.2

(8) 21.9,52 Y1ur calculator may have'a yx key that

would be appropriate to use here. Your calculator may have

a constant multiplying key.

(9) .320118(1592) (10) 3.12384(6527)

(11) They are reciprocals (multiplicative inverses) of each other.

If your calculator has one, you might wish to discuss the 1/x

key at this time. The answer to (10) can be obtained by the fol-

./IP1

wing key strokes:

(answer to 9) Ilid

Notice that it is unnecessary touse I= i in this case.

If you are dealing with calculators that have several storage

registers, you could ask the students to calculate these exercises

in.more than one way, without using parenthesis.:Igsve them write

down the sequence of key strokes and tonsider which is a b ?tter

method. At this point you may wish to consider efficiency of

methods in terms of fewer key strokes.

(12) 0.02688(5465) () (13) 37.1948(1878)

(14) -179907.(84) (15) -9.44695(6522)

(16) -5.479845646)

28

ti

1

1

1

1



Sol. 1. 3 - 1

El-Fcise Set 1.3

Some calCdlators are wired for a hierarchy of operations. In those

calculators eydn more pa nthesis may be deleted .without storing.

1)

3)

(a)

(b)

(a)

(b)

3 + '5 -.7

3 + 5 - 7

1

2 x 7
a.

2)

4)

(a)

(b)

(a)

(b)

20 x 10 5

20 x 10 5

40

20 (10 x 5)

20 (10 x 5)

.4

-9

31 .- 14

2 x 7

(31 - 14)

.823529(4118)

5) (a) (8 + 7) (3 + 5) 6) (a) (27.3+ 41.7) 3.6

(b) (8 + 7) (3 1%5) (b) (27.3 + 41.7)3.6

248.4

7) (a) 27.3 + 41.7 x 3.6 8) (a) 41.7 x0.6 + 27.3

(b) 27.3 + (41.7 x 1.6) Sb) 41.7 x 3.6 + 27.3

177.42' 177.42

9) (a) 41.7 3i (3.6 + 27.3) 10)
28 x 3 + 8

(a)
s (26 + 7) x 4

(b) 4.7 x (3.6 + 27.3)
(b) (28 x 3) + 8)

1288.53 ((26 + 7)" x'4) -

.696969

11) 40.068 , 12) 40.068

.

Look airwhere 11 and 12 are the .same

37.8 4" (.06 x 37.8) s (1 + .06)37.8 3= 1.00 x 31.8

,

129
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13) 162553.306 14) -422.4

BT.- In a0ebraic - memory 264 189

1

327.84

V"

In (algebraic)

SW

RCL

J 4.3712

and in (AOS)

327.84 (264 189) =

4.3712

'16) In algebraic - memory

48.3 + 27.9

79.4 -,.. 43.7

67.1 - 4

1= 1

x

x

171653.454

In '(algebraic) or (AOS)

(48.3 + 27.9)

171653.454

17) 1 +

`---J-CrNt 2) 4.

(1 47 2 .

1st day

2nd day

3rd day

1 x

RCL

RCL

(79.4 43.7) x

Sok/1.3 - 2

4

(67.1 4)

(1 + 2 + 3 + + 12) 12th day

= 12(1) + 11(2) + 10(3) + 9(4) + 8(6) + 7(6) + 6(7) + 5(8)

+ 4(9) ,+ 3(10) + 2(11) 1(1-)

= 2 [12(1).4- 11(2) + 10(3) t9(4) + 8(5) + 7(k)]

eat
on an (AOS)

2 x

3

'7

( (

1+ 1

12

9 xf

[;71 6 1---11-3-1 F71
PM,

364

, *

x
2 DJ

8 x 5

The gifts will be returned on Christmas Eve of the following year (if it
irk

is not a leap year).
4

6
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Sol. 1.4 - 3

17. 2 3 0 ENT 0 5 0 OM 0

0 0 0 0

0 23 23 0

23 23 5 4.6

18. 5 ENT

(

0 4 0 ENT 0

0 0 5

5. 5 4,..

5 4

19. (14)

(15)

(16)

(17)

(18)

5 x 5

5 vO '
.(3 + 3)

23 = 5

5

3

or

or

I

5

5
4 + 4

20. *pi 1T

21. F1

22.

23.

4

IENT

ENT

3

2

3

I. I.11
ENT

.1
4

3

24. 2
I ENT I 1 3 1 ri

25. rq ENTI
3 Fl

1
21 IEN{ F31 Fl

27. 9 [ENT

4 I

4

ENT I

ENT1

28.. Ri I Ell7r 171 I 11+7-71 52-1
Li]I .1 I I

. .34

ENT 1

85

Fl20

4.666666

Fi4.66666

1-;77r. 1
L_LJ

5

5

5

X

5

'o

0

8,

45

1.466

.55

16 1

.

.625

IF24T1
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1

1

1

N,.;_,....Exercise Set 1.5

1)

4)

7)

10)

13)

16.)

18) INT gives the largest integer-less than or equal to the number.

,19) FRACT gives the -part of the number after the decimal point the fractional

Sol. 1:5 - 1

25

1000

2)

5)

3

-8

- 3)

6)

:25

error message11,
025 8) o 9) 100

0

5

25

49 11) .25 12) .25

0 14) 1 15) 10

100,000 17) 4

part of the number.

20) ABS gives the absolute value of the

21) AOS

RPN

22) AOS

RPN

23) . AOS

RPN

24) AOS

RPN

11.23,1

1.23

1

1

1161

or

1

25) AOS 151

or

RPN 101 IENTER1

yx

ENTER

Ll
5

3

ENTER[

16

ENTER

.+

1

16

ENTER1

lyx

110

16

lyx

1E1

16

number.

7
1

1 =14

5

I 5 1
'5

Z1

7

1)1

1 5 i
F.-1(j 1 5 I !ENTER]

35

7

7
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...

-=''''--4.

..

26) AOS' [32] 151 IX 1 l45'

pi
RPN .135]

27) AOS

.RPN

ioi

10

28) AOS p

RPN

i
.131

3.7

1.131

29)

30)

AOS

RPN

AOS

RPN

1 b

I b

b
1

1 b

t

or

I

1

1,

1

I

ENTER

x
Y .

=

1

451 ISIN1

60

160] TN]
1

10 cos

r2:71 II 1
;

I +

H

ENTER

IcHs1

ICHS

1

10

3

1

nisi
b

I

'ENTER

IENTER1

=

X

.... .M........1

x
Y

a

{ 1

v

<

i

,,,. ......*

a

i

.1. 0
+

1

or

+

1
X

i1 Ix <
> ya

-.

i

LINT

34

'ENTER

INTl

36

.:------"-

Sol. 1.5 z 2

x
.y.

71 1 ( I

H

ENTER

b
i

or b
,....m........1

a

IENTER1

1 . 1
a

CHS

i

sm,



Exercise Setr1.6

1) 2009.811741

2) 502.4529

3) 502.4529

4) 0

5) 212

-I-

Sol. 1.6 - 1

-6r 0

7) 20

8) 37

9) F = C at -40

10) let C = F C =g (C - 32)

9C = - 160

4C = -160N

C

11) 3.8302

12) 34.6410
4

13) 6.6418

14) 4349.139

15) 5448095031

16) 26.61950336

17) .501.81g169

18) 2.97190930

1.9)
11

t
\12

2_t1
h when t = 10, h = 490

37 4

I
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i

trick on HP 33 and

X i ENTER1 y

polar coords.

on TI-5/ use X

g

X t_t

..p
[

y'

,-

Sol. 1.6 : z

change rectangular to

INVI I 2ndi FI--.RI

N.

X t t

20i.

21)

22)

6.4031.

18.8213

15.5878

23) 19.0394 I
.I.)

24) 151229

25) 151.29

26) 87.6
AO,

27) 1860.867

28) (x + y) 2
z-- x

Z + Lxy + y2

49) (x + y)2 = x2 + 2x y + y 2-

(x + y)2 i x.2 + y2
g (,

30) (x + Y)3" = x3 + 3x2y + 3xy2 + y3

u .1

38

1

r

v
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,

Exercise Set Li

.1) d.749635531

2) 4.517539515

3) 14.28571429

4) 45.17539515

5) 42.47448214_

6)i. 18.12096911

1

1.

I

I

7)

$

8)

9)

10)

11)

12)

13)

V

AM- HP- 33 Algebraic

iftiTER . LRN

7

J2
12

5 X

Sol. 1.7 - 1

ENTER s, 5 :
9

9

R/S
RST
LRN

.-17.777. 'RSV

32.2

10

-40

320F = 160C

Rp14HP-33
ENTER

AlgebraicTI-5?
LRN

:07 X

X . .07

R/S
RST
LRN
RST

14) $35 '15) $3.17 (24)

16) $20.99 (65) =121. 17) $49(53) im $,20

18) Where rounded to two deciinal places giny answer between $14.22
and $14. 35, inclusive, is correct.

33

I
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Sol. 1.8 1

4

Exercise Set 1.8

3).

265 (

51 *

339

111,

4) '25

5) 28, 53

6) 60, 75

74 1) 108, 117

8) 200; ?XI

9). 1012; 1013

10) 11.45; $37.40

11) $.12; $1.79
-

12) $209.65; $3204.65

. AI) $44.28; $676.78

N.

14) '.$7.00; $106.95

15) . $7:00; $107.
I

ra.....'"..'"I''''
In HP3 program after step 44 key- ouare done.

017) Jp:x .0 ,x 107 4 7 =

4
18) tax cost

141
0

suit 4.28 1.46,23'

overcoat '

shoes

6.76.
2.20'

91.26
33.65

hat 1.11 19.61
-a

totals 18.35 290.75

IV

40
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Sol. 1.9 = 1

.

"Solutions to Exercise set 1.9

1) The hypo se of a right triangle, given legs, a and b.

2) Celsius temperature given Fahrenheit temperature.
.

A) The 7% tax of an item and the total cost:

4) (a'+ bi) 2 = c + di

5), stop

6) :Replace x by 2x 7) Replace x by 1/x

8) Replace x by 5 91 Replace x by x -

10) The information is not displayed
1(1) enter x
(2) x x + 1
(3) disptay
(4) stop

11) The variables are not initialized.
(1) enter a and b
(2) c s a + b, display
(3) 'stop

12) The process has no way to stop.
(1) enter x, y
(2) z x + y, display c
(3) `.s top

A
(1), enter A, and w
(2): a I. L x w, display a
(3) stop

14) (1) RemeMber s
(2) p 4-3s, display p

(3) a 4
4 , '

display a.

*(4`) stop e

s2n-

41

a.

4

VIP

V
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15) (1) Remember a, b, c, d.
(2) x = b d
(3) y= c - a
(4) m = x .... y, display m
(5) stop

16) (1) Remember a, b, c, d
(2) x 4 ad + be
(3) y 4.- bd
(4) s *-- x/y, display s
(5) stop ,-..

.,

17) - (1) Rememb'er a, b, c, d.
--(2) x 4-(a - c)2

. (3) y 4-- (b - d)2

(4) z 4-- X .V I y &S play z
(5) stop

18) (1) Remember x, y.

t (2) a e- s'-ILLY- display a
2

(3) g ,-. or 13" , display g
(4) stop _

19) ()
Remember a, b, c. d.

TI 58 HP 33E
' STO 00 (R0 = a) STO 0

R/S R/S
STO 01 (4t

1
h) STO 1

R/S R/S
STO 02 (R = c) STO 2

2R/S R/S
STO 03 (R3 = d) . STO 3

(2) ,x ir-- (a - c) 2

RCL 00 ,. RCL 0
. - RCL 2
RCL 02

2,
= gx
x2

STO 04 (R4 = xi 9,.--
.

. 42

Sol. 1.-9 - 2
,..,

i

4

TRS 80
INPUT A, B, C, D

.0' o

'la

ir



(3) y (1) d) 2

RCL

RCL Y3

%x2

(4) z + y

+

RCL 04

*TT
R/S

Sol. 1.9 , 3

"RCL 1 Y = (B - D) f 2

:RCL 3

&rgx2

, . display z

+ Z = S

f 33-7- PRIG'

(5) stop
.

last ormniindi calculatoi

in automatical

()resets to OQ

and stopd

20) . (1) Reme,mb:ek.,x,

STO bo: l',(RA=x) STO 0
R/S ' u `' ..R/S
STO 01 ;(11=y) $TO 1

(2) -4 <----'x +2 Y , display a

+
RCL 00 4:4- (x + y)/2

2
4% 01. :.

4

' 41

2t
'..

(3) g 077 .
t
,

RC 6o . RCL 0 G = SQR tx*Y)
x RCL 1 I i

RCL 01 X
f \s---cc-

J37

END

INPUT X, Y

+ y)

R/S

43



a

1

A,

Sol. 1.9 = 4

(4) stop
last command . palcUlatos END
in' 3 automatically

resets to 00
and stops , s

In ggneral g < a that is f)17 <
x + y

'
The

2

gooMetrie Mein or two numbets .is less than of equal

to the arithmetic mean of.those two number;.

13

44
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. Solutions, to Exercise 'Set 10.1

Y

1.j:

Sol. 1.10 - 1

a b. n k e d -e- f*,

1'

4

-1 -
(

3

,0

2

,

1

1

1

tt

' 0

-1

-2 -

1

.

-1

r-2

-2

2.)

<

1
3 = -.2' - 21r --

- i
3) (1 i) 3

= 1
3

-4- 3(1)2 (-i). +*3'(1)(74.)
2 -+ (-i) 3

-, . .
.. = 1 - 3i +33.2i3- 3.

= 1 - 3i -34 i
-2i-

4) n k e f

2 4 3 1 0 -.2

2 0' 2 -4 0 "/
-4 0. 0 -0

0( ,0 -8' 16 0

(2i )4 = 16

5) n k c d f

-1 0 3 2 1 0 -1 0

1 -1 ) 1- 0

1 0 . -1

(-1) 3 . -1

6) completed in text

7) n is stdred in R2 and le t-1
HP 33E: 1, STO 3, 0, STO RCL 2, 1, -, STO 5

(R3.\-=. c, R4 = -d, R5 k)

TI 58: '1, STO 03, 0, STO 04, RCL 02, -, I, =, STO 05

(R3 c, R4 =, d, R5 = k)

TRS-80: C = D = 0, r= N-1

45
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Sol. 1.10 - 2

.8) HP 33E: RCL 0, RCL 3, X, RL 1, RCL 4, X, -, STO 6

(R6 =

TI 58: LBL A, RCL 00, X, RCL 0.3, -, RCL 01, X, RCL 04,

=, STO 06 (R6 =0

TRS-80: E = AC - BD

9) HP'33E: RCL 0, RCL 4, X, RCL 1, RCL 3, X, +, STO 7

(R7 = f)

V

TI 58: RCL 00, X, RCL 04,=, +, RCL 01, X, RCL 03, =,

STO 07 (R
7

= f) i
TRS-80: F'= AD + BC

- -S

10) HP_33E: RCL 6, k0 3, RCL 7, STO 4, RCL 5, 1, STO 5

TI 58: RCL 06, STO 03; RCL 07, STO 04,'RCL 05, -, 1,=, STO 05

TRS-80:

11)7 HP 33E:

TI 58:-

TRS-80:

GTO statements

GTO statements

C = E, D = F, K = K-1

R /S,, GTO 14 (see below)

R/S: GTO A (see below)

PRINT E, F GO TO 30

for HP 33E's are followed by program step riiMbers.

for TI 58's are followed by labels.

4E



Solutions to Exercise Set 1.11

1)

4)

1

Sol. 1.11 - 1

4

1

2)

5)

.2

01

3),

6)

.5

error

.25 8) ..2 9) .5

1 11) .01 12) error

-1 14) -5 15) -2

0 17)

.

-100. 18) 0

+1 20) -5 21) -2

0 . 23) -100 24) 0

25) Do you have any empty pockets left?

26) It counts the number of pockets that you have.



Sol. 1.12 - 1

Solutions to Ex se Set 1.12

/

or 33E(
4. 11) programmable calculator

2) RPN r

_
r 3) on /off switch

114) yes
5) write it out on paper
6), no
7) 8, named 0, 1, 2, 3, 4, 5, 6, 7

II
8) the .5 is lost and the 7 is stored in that register
9) (a) 3 (b) 2

STO + 5 STO 5
II

'(C) RCL 1 (d) RCL 4 &

RCL 2 RCL 3
*

1C ;
IISTO 2 STO 3

STO .4

1

(e) 0 0
(or)

,STO X5 STO 5

10) Change to program mode by using program/run switch.
11) Change to run mode by using program/run switch.
12) No, but more than one program can.be carried at a time

begits a program and ends in R/S. e.&_, 00 t

by carefully goin6 to a specified step number that
11

one

To set to the. second
4 program key STO.10 in

RUN mode. and press R/S.

13) Either g RTN or GTO 00 .

14) For unconditional branching: GTO program step number,
For conditional branchir,g: ,x # y, x =.y, x>y, x 4 y,

x# 0, x = 0, x > 0, x 4. O.
15) program step
16) SST, BST, MANT
17) SST
18) yes, write over the steps to be replaced.
19) Yes, write NOP over these program steps to be deldted.
20) Yes, if you usea subroutine.

09 R/S
10

anothe
S R/S progra

4&.



For TI 58

1)

2)

3)
4)

5)
6)

7)

8)

programmable calCulator-
AH
on/off switch
yes,

write it out on paper
no
31, 00 through 29 and t
the new number replacesthe old

number is lost

9) (a) (b) 2

SUM INV (SUM
05 05

(c) RCL 01 (d) RCL 04
X

RCL 02 RCL 03

STO 02 STO 03
STO 04

(e) 0
PRD
05

0
or STO

05
r

10) Press tRN in 'run mode.
11) Press LRN in program mode.
12) Yes, A through E, A' through
13) RST

' 14) For unconditional looping:
looping: x > t, x 4 t,

15) a label
16) PRM, LRN, $ST, BST
17) SST, BST
18) Yes, write over the
19) Yes, use Del or Nop
20) Yes, use INS.

(E) For TRS-80

E'

Sol. 1.12 - 2

number and the old

and most keys like C05 etc.

GTO or RST. For conditional
x t; x # t, DSZ, INV 2nd DSZ

steps to be replaced

1) microprocessor
2) AH
3) on/off
4) YES
5) store on tape or disc 1.

6) 411S, ,PRINT
7) 48000, coded hexadecimally
8) REIMACES
9) REGISTER ARITHMETIC 'VA

10) turning to ON

49



/Sol. 1.12 - 3

11) Canno-bp done_without writing a special program.
12) NcON:it ipiejmams may be saved on tape or disc for

future
'13) TYPE LOAD followed by "name of program". This loads

the program from'a disc. .

CLOAD "Name" - loads program from cassette
14) GO TO STEP NO.

OR FORTUSTATEMENT
AND NEXT STATEMENT

15) STEP
16) NOT APPLICABLE
17) TYPE LIST
18) YES, EDIT STEP NO., ENTER
19) YES, DELET=EP NO., ENTER s°

20) ;YES, if theriFisSeen 'space left between STATEMENT NUMBERS.

_

a

t



Solutions to Exercise Set 1.13

Sol. 1.13 - 1

The following are possible solutions.

1) HP 33E: STO 0, R/S, STO 1, X, R/S, RCL 0, 2, X, RCL 1,

2, X,-+

TI 58: STOr00, R/S, X, STO, 01, ;, R/S, RCL, 00, X, 2,(r
, RCL, 61, X, 2, =, R/S, RST

TRS-80: 10 INPUT, L, w
20 A = L*w
30 PRINT A
40 P = 2*L +
50 PRINT P
60 END

=

* w

HP 33E: STO 0, x2 , 3, 45r, X, 4, R/S, RCL 0, 3, X

'TI 58: STO, 00, x2, X, 3, AT, 4, 4, =, R/S, RCL, 00,

X,'3, =, R/S, RST

TICS -80: 10 INPUT S
20 A = S 1' 2 * SQR(3) /4
30 PRINT A
40 P = 3 * S.
50 PRINT P
60 END

3) HP 33E: STO 0, R/S, STO 1, R/S, STO 2, R/S, STO 3, RCL 1,

-, STO4, RCL 2, RCL 0, -,,RCL 4, x55 y,

XI 58: STO, 00, R/S, STO, 01, R/S, STO, 02, R/S, STO,

=, STO, 04, RCL, 02, -, RCL, 00, -, STO, 05,

RCL, b4, RCL, 05,

TRS-80: 10 INPUT A, B D
20 E =-D - B
30 F-= C A
40 G = E/F
50 PRINT G
60 END

S, RST

51



r

- 2

4) HP 33E: STO 0,.R/S, STO 1, R/, R/S, STO 3, RCL 0,

X, RCL '1, ENTER, RCL 2, X, +, RGL 1, RCL 3, X,

TI 58: STC)00, R/S, STO, or, it/$, STO, 02, R/S, STO, 03,X,

RCL, 00, =,,STO, 04, RCL, 02, X, RCL, 03, 7, RCL,

04, 1/x, R/S, RST'

TRS-80: 10 INPUT A, B, C, D'
20 N = (A*D) + (B*C)
30 D = B*D
40 X =' N/D
50 PRINT" X
60 END

5) HP 33E: STO 0, R/S, STO 1, 9, 0, x =k y, R/S (other

acute angle), STO 2, COS,-RCL .0, X, ./S, (one leg) STO 3,

RCL 2, SIN, RCL 0, X, R/S (other leg), STO 4, RCL 3, +,

RCL 0, +, R/S (perimeter), RCL 4,'RCL 3, X, 2, (area)

TI 58: STO, 00, R/S, STO, 01, +/-, +, 9, 0, =, R/S (other

acute angle), STO, 02, COS, X, RCL, U0, =, R/S (other

STO; 03, RCL, 02, SIN, X, RCL, 00, =, RS, (other-

leg), STO 04, + RCL, 03, + RCL, 00, =, R/S (perimeter),

RCL, 04, X, RCL, 03, 4, 2, =, R/S (area), RST

TRS-80: 10 INPUT H(hypotenuse), A(acute angle)
20 B = 90-A, PRINT B Xother acute angle)
30 L = CQS A * H, P NT Ll (one_ leg)

40 L2 = SIN A * H, PR. NT L2 (other leg)
50 P = H + Ll LZ, PR P (perimeter)
60 A Ll * L2/2, PRINT A (area)

6) HP 33E: STO 0, R/S, STO 1, R/S, STO '2, RCL, 1, CHS, 2,

UTTER, RCL, 0, X, i, R/S (abscissaof Vertex), STO 3,

RCL 0, X, RCL 1, +, RCL 3,v/ RCL 2, +, R/S (ordinate

of vertex),'RCL 3, R/S, (k in X = k, axis of symmetry),

RCL 1, RCL 0, 4, CHS, R/S, (sum of the roots),, RCL 2,

RCL 0, i (product of the roots)

52



Sol. 1.13 - 3

TI STO, 00, R/S, STO, 01, R /S, STO, RCL, 01,

==, RCL, 00, R/S (abscissa Jf vertex),

-"'I STO, 03, X, RCL, 00, +, RCL, 01, =, X, RCL, 03, =,

RCL, 02, =, R/S (ordinate of vertex),'RCL, 03, R/S.

(k in X = k, axis of.symmetry),11CL, 01, '00,

+/-, R/S (sum of the roots)., RCL, 02, RCL, 60,

R /S' (product of the roots), RST

TRS-80: 10 INPUT:, A,
2*
B, C-

20 X gi -B/(A)
30 Y A*X t2 + B*X + C
40 PRINT X, Y (vertex)
50 PRINT "X = " X (equation of axis_of symmetry)
60 S = -B/A, PRINT S (sum of roots)
70 P = C/A, PRINT P (pfoduct of roots)

4

0

HP 13E: STO 0 (a), R/S, STO 1 (b)s, R/S, STO 2 (c),

SIN, RCL 1, X, RCL 0, X, 2, 0

TI 58: STO,,00 (a), R/S, STO,. 01 (b), R/S, STO, 02 (c),

SIN, X, RCL,'01, X, 'RCL, 00, i., 2,L=, R/S (amet) RST

TRS .80: 10 INPUT A, B, C
20 AREA =.B*SIN C*A/Y

. 30 PRINT AREA
40 END

53
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So

P.;

.13 - 4

' 8) , area = Nis(s - a) (s - b)(s, - c) where s = 1/2(a + b + c)
:e.

(Hero's formula)
401,11 .

-

AF

HP 33E: STO 0 (a), R/S,- STO (b) , R/S, STO 2 (c), +,

Ire 2, STO 3 (s), ENTER, RCL:0, -, X, RCL 3, RCL 1,

0

X, RCL RCL- 2 -, X,

STO,, 0- (g), +, STO 01 (b),43./S, STO,

02 (cf, = STO, 05 (s) , RCL, 00, =, X, itCL, 03, =,

' V
X (, RCL:,*c 03, RCL, 01, ), X, (, ROI, 03, -, RCA,

02, ) =, R/g t(area), RST

TRS-80: 10 INPUT 4, B, "d
20, S = + B ± C)/2
'3-0 SQjt(S*(S -I,A)*(S-B)* (S-C))
afb T,AW

d-b
in ,c-a

x -'a = m(y -b)

x + (L=m)y_= a - nib

op, IN 4
ThiAprogram will give the 'coefficient of y (-in) and the

constant ,(a zamb).
. -4

HP 33E: no (a) R/S , (b) , -11/S , ST0.2 (c), 11/S ,
ot

STQ3 (d),'RCL 1, -,;(dk 2, iRCL. 0, CHS;;R/S (coe_f-

ficient of r) , PAL 1, X,' RCL, 0, + (cOnstant) .

, TI 58: STO., 00 (a), 4/SATO,01 (b), t/S, STD, 02. CO,

s iffS,'STO, 03 (d), RCL, 01, =, (, RCL, 02, 7, RCLA..L,0t r
00 , +1 R/ke (co ficient of y), X, RCL,'01:, +,, .,.

R/S-, (constant), RST..
. '

54



)
10)<° HP 33E:

10 INPUT A,
20 M = (D

PRINT "X
40 END

4

B, C, D
B)/(C -IA), a

+" - M" y= A - M*B
r

Sol. 1.13 - 5

01
OZ
03
Q4

07
08
09
.10

2

R/S
3

R/S
STO 0
STO 1
RCL 0
f Jx
STO-2
RCL 0

11
12
13
;44
15
16
17
18
19
20

RCL 1 .

f
f last x
f x=y
GTO 26
RCL 2
'RCL 1
f xy
GT0.24

1 21
22
23
24

. ,In2576
27
28
29
30

2

STO + 1
GTO 10
RCL 0,

Ills
, 2

..
STO + 0
3

STO 1
GTOGTO 07

s RTN, keep pressing R/S.

:largest pribleyou want%

until you get to whateve is the

A prime list mtik be started at ant'

odd number, X, by: , R0 = X, R1= 3, start program at step 07

and continue to press R/S.

TI 58:

00 k 2
01 R/S
02 C
03
,04 RIS
05 ,STO
06 '00

'07 STO
08 01
09 2nd Lbl
10 , A

411 Rct,'

12 '00
13 triE

14 .STO
15 02

=.! 16
'B17 B

18 RCL
19 00

. 20 i

Lbl

21
22
23
24
25

if 26
' 27

28
29
30
31
32
33
34
35
36
37
38
39
40
41

RCL
01

STO
03
x,:ct

RCL
03
2nd INT.
2nd x=t?
D

"RCL
01
x>4t
RCL
02 a
2nd INV
x > t?
C
2

SUM

55

a

42 01
B

44 2nd 1bl
45 C
46 RCL
47 00
48' R/S
49 2nd Lbl
50 D
51 2
52 SUM
53 00
54 3
55 STO
56 01
57 GTO
58 A



Sol. 1.13 - 6

TRS-SO: 10 A = 2, PRINT A,
20 A = 3, PRINT A
30 'A =,5-
40 B = SQR(A).
50 D =.3
.60 'If INT (A/D)°= A/D 'TIFIRN 100

70 D = D + 2
80 If D -B THEN 130
90 GO TO 60'

100 A = A + 2
110 If Er< 100 THEN 40 CMP
120. VEND
130 PRINT A,
140 GO TO 10.0

11) Each of these programs will find the sum of'the squares of

consecutive integers fr6m N to.M inclusive (M > N).

HP 33E:

,,

01
02
03
04
05

STO 1
R/S
STO 2
'1 _

STO 3

(N) 10
11

.(M) 12
13
14

1

+
STO 4
RCL 1

19
20
21

- 22
23

f x = y?
GT0'25
1

STO + 3
STO + 1

06 . -0 15 . x2---k.- 24 GTO 14

07 STO 5 16 ST0 + 5 25 RCL 5

08 RCL 2 17 RCL 4
09 RCL 1 18 RCL 3

TI 58:

00 STO 17 1 34 B,

01 01 (N) 18 35 1

02 R/S , 19 STO 36 SUM

03 STO 20 04 37 03

04 02 (M) 21 2nd Lb1 38 SUM

05. 1 22 A 39 01

06 STO 23 RCL 40 GTO A

07 03, 24 01 41' 2nd Lbl

08 O. 25 2 42. B

4. 109 STO 26 SUM 43 RCL

10 05 27 05 44 05

11 RCL 28 RCL 45 R/S

12 02 29 04 46 RST

13 3G x><
14 RCL 31 RC

15 01 32 03

16 + 33 2nd x=t?'

56



4
40

TRS-80: 10 INPUT N,
-20 A = 1
30 = 0
40 G; =

50 -s = N t 2 ,

60 D.= D + 2 -

7 0 If C = A THEN 110
80 N.= N +
90, A: = A +

100 .G0 TO '50..
110' PRINT D
120 END

Sol. '1.13 - 7

12)(a) HP 33E:..

01 STO' 0

Oz 117
03 'STO 1

. 04 RCL 0

06 STO 2
07(

08 ENTER

10
11 GTO
12 3

(b) Press R (number divided by prime factor displayed)

g RTN R/S to get next prime factor. Continue until all

*,

.

13 STO 2 25 RCL 0
1"4 RCL 0' 26 f clear reg.
15 ,RCL 2' 27 RTN
16

,
28 RCL.2

17 'fink_ 29 f clear reg.
18 INT ° . _ 30 RTN
19 f (x=0 31 2.

20 GTO 28 32 STO + 2
21 IIICL 1 ...- 33 GTO 14
22 RCL 2 34 RTN
23 f x y
24 GTO 31

1

factors are found.



4

TI 58:

Sol. 3..13 - 8

00 2nd Lbl 24 3 48 2nd x>t?
01 A 25 STO 49 D
02 STO 26 02 50 RCL
03 00 27 2nd Lbl 51 00'

04 -kri 28 C 52 2nd CMS
05 STO 29 RCL 53 RST
06 O1 30 00. 54 2nd Lbl
07 2 31 55 B

08 STO 32 RCL 56 RCL
09 02 33 02 57 02

10 x 34 . = 58 R/S
11 RCL 35 STO 59 2nd CRS
12 00 36 703 60 RST
13 37 x t 61 2nd Lbl
14 x >.4t 38 RCL 62 D
15. 39 03 63 2

16 STO 40 2nd INT 64 ST1
17 03 41 '2nd x=t? 65 02

18 )0'4. t 42 B 6.6 GTO
19 RCL 43 RCL. 67_ B

20 03 %4 02 68 RST
21 2nd INT 45 x >c t

22 2nd x=t? 46 RCL
23 B 47 01

(b) RCL 03 (number divided by prime factor displayed) RST

R/S to get next prime factor. Continue until all facto s
1(--

are found.

TRS-80:

(a)

10 INPUT N
20 A = SQP04)

30 B = 2

40 If INT (N/B) = DkJb

,THEN 100
50 B = 3

1/44.1

60 If INT (N /B) = N/B
'THEN 100

70 If B > A THEN 120
80 B B .+ 2

90 GO TO 60
100 PRINT B
110 END
120 PRINT N
130 END

4

(b)

10 - 100 same as A
110 N = N/B
120 GO TO 20
130 PRINT N
140 END

58



T Sol. 1.14 7 j

Solutions to 1. 14 - Chapter I test

(1 - 4)

HP33E

Answers may vary.

,

5, ENTER, 6 ENTER, 7, .', +.

3, ENTER, 4, +, 5,, ENTER, 7,
..../

37; f SIN, 6, X, 3, g 1/x, f Yrx

t

X

1)

2)

3)

4) 2, ENTER, 3, +, 5, ENTER,' 7, +, i.40

TI 58
r
t

1) 5, +, 6, 7,- =

2) 3, +, 4, =,, X, ( 5, +, 7, )1 =

3) 37, 2n11 SIN, X 6, = , yx, . 3, 1/x, =

4) 2, +, 3, =, -I, (, 5, +, 7, ), = ..

5) 10 - 61 35.4.

7) 2 8) 1.1412 (13562)
,

9) . 0 -10) .36

11) 0 .r12)

el

13) 1.91
-I-,

A qh

141 9.18
a ee it .

.
15) 13. 59 ,

a

16) (a) remember C

F 4-- 9/5 C + 32

display

Stop
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(b) HP-33E

01 9 0.5

02 06
03 5 07
04

TI- 58

00 X 06
01 9 07
02 j ,08
03 '5 09
04 = 10

+.

TRS- 80

10 INPUT C
20 T 9/5 ''C'+ -32
30- PRINT F
40 STOP

T. Sol. 1. 14 - 2

3

3

2

R/S
RST

(c) 28°C = 82° F ; 16°C = 61°F

17) (a) 1

a + bi
a

- za + b

(b) 1. remember a, b

b
az b2

2. c 4 a2 + b , remember c

3. x.a c
4. y4 -b 4 c

display x, y

6. stop



v

T. Sol. 1. 14 - 3
AI

..

(c) 'HP 33E 1111

01 STO 0 07 + 13
02 R/S 08 STO 2 14

RCL 1sL

03 STO 1 09 RCL 0 15 RCL 2
04 x2 10 x 'Ic. y 16 i (y)
05 RCL 0 11

06 x2 12 R/S (x)

TI 58

00 STO 07 RCL
01 00 08 9
02 R/S . 09 x
03 STO. 10 =

04 01 11 STO
205 x 12 02

06 + 13 RCL

TRS-80,

10 INPUT A, B
20 C = At 2 +Bt 2
30 X = A/C
40 Y = -13/C
50 PRINT X, Y
60 STOP

(d) . 1538(46154) - .2307(69231) I

(e) -. 5 - '.5i

(f) 0 - i

(g) . 0675(67568) + . 0945(94595)1

18) (a) 1. Remember a, b, c
12. S 4-- 7.(a + b +.c)

,
x -- S - a, remember x

61

7

F

14
15
16

00
÷

RCL

21
22
23

01
+/-

17 02 24 RCL
18 = 25 02
19 R/S(x) 26 =
20 RCL 27 R /s(y)

28 RST

N

..

t.



4. s-b, remember y

5. z 4-- s-c, remember z

6. w 4.'s x

7. Q = F_

8. display Q.

9. stop

(b). HP 33E

Y z

ft
01 f FIX 0 , 08 + 15

02 STO 0 09 2 16

03 R/S 10 17

04 STO 1 11 STO 3 18
05 R/S 12 ENTER 19

06 STO. 2_ 13 RCL 0 20
07 + 14 21

TI 58

00 2nd FIX 12 01
01 0 13 +

02 STO 14 RCL
03 00 15 00
04 R/S '16 =,
05 STO 17
06 01 18 2

074 R/S -19
08 STO 20 STO
09 02 21 r)3

10 . + 22 X
11 RCL 23 (

24 kcL

TRS 80

25
26
27
28
29
30 -
31
32
33
34
35
36
37(

T Sol. 1.14 - 4 .

RCL 3
X

RCL 3
RCL I

RCL 3

RCL 2

4
25 f

03 38 38 X
-39

RCL 40 RCL
00 41 03

42 -
X 43 RCL

44 02
RCL 45 )

03 46
4? Jx

RCL 48 R/S
01 49 RST

(10 INPUT A, B, C,
20" - S = (A + 13 + C)*z

30 AREA = SQR (Sx: (S-A)* (S-B) ''' (S -\C-)-)1

40 PRINT AREA
50 STOP

62
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I

T Sol. 1. 14 - 5

4k.

(c) 3152

(d) 0

(e) In any triangle, the sum of the lengths of two sides

Must be greater than the third side. If the sides are -`

4. 2, 3, 5 it cannot be a triangle.

a

\

63
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1

1

Solutions to Exer,cise Set 2.1

1)

3)

1, 3, 5, 7, 9,

U,edr\ 1
I, Ai, 5 ,

11

1
w

5) 1, 4, 27, 256, 3125,

7) -1, 1, -1, 1, -1, 1

'`9) .3, .03, .003, .0003,

10) 79 'Lill)

13) 1,048,576 14)

1.6) t 1 17)

(19 222)

HP 33E

01'% 1, 07
02 STO O 08 -

03 5 09
04 X 10
05 1 11
06 + 12

TI 58

00 1 10
01 2nd Lbl 11
02 A 12
03 STO 13
04 00 14
05 X 15
,06 5 16
'07 + 17

# 08 .1 18
09 ... 19

Sol. 2.1 - 1'

'2) 0, 2, 12, 20, 30

4) 2, 4, 8, 16, 32:64

46,656 6) 1, 1.4142, 1.4422, 1.4142,

1,3797, 1.3480

42 3 5 6
8) 1/2, 5, w, 7

.00003, .000003

9900

1.2089 X 1064

.99

12) .02

15) 1.1374

18) 3 X 10- 40

RCL 0

STO 1

13
.14
1

R/S (S )
RCL On
1

' i

RCL 0 ...16 +
R/S (n) 17 GTO 02
RCL 1

4

RCL
20
21

01
R/S (S

00 ,

=
22
23

n)
RCL n
00

STO 24 +
01 25 1

RCL 26 =
00 27 GTO

R/S (n) 28 A'
RCL

64



I

r

Sol. 2.1 - 2

TRS 80 ,(this program will print the first 20 terms of

the sequence)

'20 S = (5*N+1)'N
10 N = 1

0 30 /1

50 IF N < e THEN 20
60 END

19) 6, 5.5, 5.5,'5.25, 5.2, 5.166

20) 5, 1
A

21) yes

2 is is' very close to zero II
2) If n large,

1

(23 L 26)
JI

HP 33E

II

11

01
.02'

03
04-5
06

1

STO 0
3 ...

f y
x

2

ENTER-

07
08
09
10
11
12

RCL 0
f yX
L

,, .

STO 1
RCL 0
R/S (n)

13
14
15
16
17
18

RCL 1
R/S (%)
RRCS 0
1

+
GTO 02

TI 58

00 .1 08
01 2nd Lbl 09 2

02 A
03 STO

10
RCL

04

:2 1124 S:00
05 y 13

07 = 15 01

16
17
18

, 19

2202

21

23

RCL
00

RCL
O1

R/S

-00

(n)

(Sn)

24
25

'28

+

GTO

TRS'80 (this program printf:,the first 20 terms of this sequence"

10 N = 1
20 'S = N t 3/ 2 t N

30 DISPLAY N, S .

40 N = N + 1. ,

50 IF N ,4 21 THEN 20' 65
60 END 1



Sol. '2.1 - 3

23) .5, 2 3.375, 4, 3.9063, 3.3750

24) n 4, S = A

25) 0

26) The dinominaibr is getting larger much fadter than the

numerator.

66
9

1'



Solutions to Exercise Set 2.2

I) yea, d . --2

3) yes, d ='3 ' b

t
----_.<j9)

?)."--3., 7, 11, 15, 19'

9) P-2q, prq, p, pkq, p+2q

11) 41 -

13) 20

So1.4,2. 2 - 1

2)

4)

no

yes, d = 0

6)- yes, d = -.9'
, f

8) 5, -2, -9, -16, -23'
.

10) 2, 4, 6.. 8, 10

12') -32

14) 70

15) The difference between any 2 consecutive terms is d. S7 - $6 =43,

§8 r"`S7 = d, S
9

- S8 d, so the difference between S6 and S
9

is 3d.

16) 4d

19) 17.5

1'7) 15d

20)
a + b

2
f""

21Y\Tte average of two numbers is the sum of the numbers

divided by 2. This is the same finding the arithmetic

Mean between theetwo numbers.

22) d = 2;' 5, 7, 9, 11, 13

23) d = -3; 37', 34:31
,

28, 25,-22, 19.
do

24) S
26

= 1950 + (+25)(-50) = $7.00 ,

25) Sw = 1950 + (F-l)(-50)

26) S
17

-16 d = -4, S1= 48.=

27) m + b

67
low





I ".

Solutions to Exercise Set 2.3

.1.) yes., r = 5

3) no,

5) :yes or no

7')

_ 9)

18 723but 7 = 4

Sol. 2.3 - 1

2) yes, r =

4) yes, r =,5/6

6) yes, r = -3

3, 6, 12, 24';'48 8) 1, . 36, .216, .1296

a, ab, ab2, 4 10) a/b2, a/b, a, ab-, ab2.
*

1i). .5 r"

.13) *r = 1/3; S8 = 8/248 = .032921811

14) r= 1.5, S2= 12

12) .98304

15) 8i.

17) . a
2

19) trab

3;

6.,

24) ' tid

21,

tr.

16) a

18') jial07

20) they are the same

1L--
63, 189 22) 'r = //-3; 378, 252

71.024, 192, .,65536 r = .N8

s er-6
* .0 side 7 "'

eac h riLw side is hypotenuse
7-r4

side s
3

=
.

s/2 of an isosceles right triangle

side t Pr -- whose sides is half the side of

4-

area s
1

area s
2

area s3 = s
2
/4

area s4 = s
2
/8

the square before
&v.

r =

j

,

9;4
.

since the .sides are a

geometl.ic Sequence the

areas are too.

St9

S
7

= 1.5



Solutions to Exercise Set 2.4

1) 1275.

3) arithmetic;ic

5) geometric
;

6) geometric;

7) 'arithmetic;

8) ' geomefic;

9) other; $5 =

4 10) arithmetic;
;

Sol. 2.4 - 1

2) 2,097,150
, se ._>

A
Y20

400 4) arithmetic; $n ,.? n2

$10 7 15.984375

$5 =.968.75

$20
-530

$7 = 152,518

55

4 6,300
Y21

4111) lc, 4, 4c, 8q, is geometric sequence; r = 2

$30 x'1,073,741, 823c = $10,737,418723 which is much larger

than $1,000,000.

12) HP33E

01 1 07 x 13 RCL 1 19 RCL0
""1"--4

02 STO 0 08 1 14 R/S (Sn) 20 1

03 0 09 - 15 RCL 2 21

04 STO 2 10 STO 1 ,16 + 22 STO 0

05 RCL 0 11 RCL 0 .17 R/S ($ ) 23 GTO 06

06 2. 12 R/S(n) '18 STO 2

TI 58

11.

12
. 13
14
15

2
-

1

= ,

STO

00
01
02
03
04'

1 .

STO '

00-
.0
STO

J05 02 16 01
06 RCL .17 RCL
07 00 18 00
08 2nd Lbl 19 R /S(n)
09 'A 20 RCL
10 X 21 01

22 R/S (Sn) 33 1
23 + 34 =
24 RCL 35 STO
25 02 36 '00
26 = .,37 GTO

.

27 R/S ($n) 38 A
28 STO 4-

29 02 \ -

30 RCL
31 00
32 +



TRS 80

%. 10 N,= 1, SUM = 0

20 S = 2*N - 1*

30 PRINT N, S

40' S = SUM + S

515 PR T SUM

60 IFN = 20 THEN 90

70 N = N + 1

80 G0 TO 20

90 END

13) 1. Set n4--1, $4-0

2. Remember S d

3. S S
1

4. Display Sn

5. $4-- $ + Sn

6. Display $

7. If n is large enough, stop

8. n 4- n + 1, gn = Sn + d

9. Go to step 4

14) 1. Set n 4- 1, $ 4-
2. Remember S

1,
r

3. Sn 4- S1

4.. Display n, 5n

5.
$ $ Sn

6. Display.$

7. If n is large enough, stop

8. n 4- n + 1, Sn = S
n

r

9. Go to.step 4.

1

7 1

Sol. 2.4 - 2



15)

16)

1 - r

Sol. 2.4 - 3

1 + r + r
2 + r3

1 + Or +Or2 + Or 3.
r
4

1 - r

+r. +Or2
r - r 2

+ r
2 + Or 3

+ r
2

r
3

+ r3 r4

r3 r
4

1 + r + r 2 + r 3

1 - r

1 + r + r 2 + r 3

- r - 2 - r1 - r 4

1 - r4

formula (13) :

formula (16)

in(
5). 0 ./16

1 - 1

5- 1(5) 0
1 - 1

The formulas are not appropriate, but $ = n - S
1

17) $n =
n

*

[ + (n-1) (0)1

12 S1 n S1

72



Solutions to Ex

1) .995 = .950990

.9910
= .904.82

100
.99 = .366032

991000 = .000043'

7

--1111

Set 2.5

3) (1.1)5.= 1!610510.

(1.1)10
2.553742

(1.1)100 13,780.61234

4

5) 1
5 = 1

1
10 = 1

1
100 = 1

Sol. 2.5 - 1

2) (-.99)
5 = -,590990

(-.99)10 = .9043$2

1
(-.99)

00
= .366032

4) (-1.01)5 = -1.051010

(-1.01)10 = 1.104622

(-1.01)
100

2.704814

6) (-1)5.= -1

(_WO

(.4)100 =

7) Yes, because if Irl > 1 the-numbers are getting larger

R
in magnitude.

8) Yes, On = 0.

73

9) Answers vary. 5, 0, 0, 0, 0, ...

The formula works: Sn =
n =-

5.

10) The sequence always keeps getting bigger or smaller.

11) Anwers vary

S
n

has a limit' 0, 0, 0, 0, 0, .

S
n

has no limit 5, 5, 5, 5, 5,

12) -2.5



Sol. 2.5 - 2

)

3n
2

lOn
3

--17 --17-13 113

3
- 10 -

1

n n
n27n 4n

3

;3 -713 -15
Y_ 4
n

1

n

14)(a) Si = -.6063 S15 = -.0001

S
2

= -.3666 S
19

= -1.1084 X 10-8

S
5

= -.0778 520 = 0

S
10

= -.0041

Sn appears to be approaching zero.

(b) = 0.1317
ivy

= 0.8187
51,000

51,000,000 = 0.9998

S
n appears to be approaching one.

n- 205 20

15) n + 20

16) 10 8

17) 32, 16, 8

r = .8
I-77g

6.4

0 10 10

r =

7 4

77 - 50 meters

327.077 = 64



18) 64. 16. 4. 1

1
19)

(3/4

et

Sol. 2.5

r = 3/4, $ - r6 .1115,_ si35

1 + 1 .25 .25 ! 1

4n
1-.25 775 S

So the remaining piece approaches 2/3 of the original

square.



Solutions to Exercise Set 2.6

1) $n Si + S2 S3 + + Sn'

$n+1 S1 Sn Sn+1 $n $n4.1

+ S
n.r

$n+1 $n Sn r

2) S S r

$ $ + S

3)

5)

9)

10)

12)

14)

Sol. 2.6.- 1

n 4- 1

n+1

4)

6)

8)

11)

13)

2n + 1
27=I

3

(n+1)(n+1)

2

n

in text

s v-- S

$ $ +

(2n+2)(2n+1)

Sn

S

3

S 4- S

$ 4-- $ + s

s4_ S(n+1)(n+1)
(2n+2) (2n+1)

$.+ S
$ $ + S

HP 33E 1

01 0 08 1 15 RCL 0 22 1
02 STO 0 09 .+ 16 1 23 +
03 STO 1 10 L 17 + '24 STO 0
04 1 11 STO 2 18 R/S(n)' 25 GTO 06 1

05 STO 2 12 RCL 1 19 RCL 1
06 RCL 2 13

'14.
+ ., 20 R/S ($)

07 RCL 0 STO 1 21 RCL 0

76

b



4

TI 58:

00 0
01 SX0
02 00
nl crrn

04 01
05 1

06 STO
01 02
08 2nd
09 A
10 RCL
11 02
12 r

13 (

14 RCL
.15 00
16 + ,

Sol. 2.6 - 2

17 1 34 RCL
18 ) 35 01

19 = 36 R/S(S)
?0 STO 37 RCL .

21 02 38 00
22 + 39 '+

23 RCL 40 . 1

24 01) 41 =
25 . = 42 STO
26 STO 43 00
27 01 . 44 GTO
28 RCL 45 A
29 00
30 +
31 1

32 =
33 R/S (n)

TRS-80:

1
10
20

N = 0,-SUM = 0, S = 1
S = S/(N + 1)

30 SUM = SUM + S
40 PRINT N + 1, SUM
50 IF N + 1 = 12 THEN 80
60 N = N + 1 I

70 GO Tm.o
80 END

HP 33E: $12

TI 58: $12

18281830; 7 e 1-1 = 1.718281828

8281828; e
1-1 = 1.718281828

e' is determined by. the keystroke sequence 1,

INV iin X 1

1, .1, 2, 3, 5, 8, 13, 21

7?

-1

J



%Sol. 2.6 - 3

16)' HP 33E:

01 1 08 R/S 15 RCL 2 22 1
02 R/S '09 3 16 + 23 STO + 0
03 1 10 STO 0 17 STO 3 24 RCL 1
04' R/S 11 1 18 RCL 0 25 STO 2
05 2 12 STO 14 19 R/S(n) 26 RCL 3
06 R/S 13 STO 2 24 RCL 3 27 STO 1
07 1 14 RCL 1. 21 R/S(Sh) 28 GTO 14

TI 58:

0Q
D1

g

1 .

R/S
CLR
1

17

18
.19

20

01
STO
02
2nd Lbl

34
35
36
37

03
R/S(S )
1 n

SUM
04 R/S ' 21 A 38 00
05 CLR 22 RCL 39 RCL
06 , 2 23 01 40 06.

,

07 R/S 24 + 41 STO
08 CLR 25 RCL 42 02
09 1 26 02 43 RCL
10 R/S 27 = 44 03
11 CLR 28 STO 45 STO
12 3 29 03 46 01
13 STO 30 RCL N 47 GTO
14 00 31 00 48 A
15 1 32 R/S(n)

,

16 STO 33 RCL

TRS -80:
10 N = 1, S.F.- 1

20 PRINT N. S
30 N = 2, S = r
40 PRINT N, S
50 N = 3, A= B= 1
60 S = A + B.
70 PRINT N, S
80 IF N = 12 THEN 110
90 N = N + 1, B = A, A =,S

100 90 TO 60
110 END

-R.

n 1 2 ir-- 4 7 8 9 10 I 11 12

S
n

1 1 2 3 13 -21 34 55 1 89 144

I.



17) HP 33E:

r

08
09
10
11
12
13
14

01
. .02

03
04
05
06
07

1

STO 0
5

f TR-
1

+
2

TI 58:

4.

STO 1
RCL 1
RCL _O
f y"
5

f TR-

Sol. 2.6 - 4

15 ii 22 R/S(n)
16 23 RCL 2 -

17 : 5 24 R/S(Sn)
18 + 25 1

+19
20

g INT
STO 2 '

26
27

STO
GTO 10

21 RCL 0

00 1 14 A 28 2nd INT
01 STO 15 RCL 29 STO
02 00 16 01 30 02
03 5 17 31 RCL
04 TR 18 'RCL -'RCL 32 00
05 + 19 00 33 R/S (n)
06 1 20 4. . 34 RCL
07 = 21 5 35 02
08 i 22 OF , 36 R/S (S n)

n09 2 23 = 37 1

10 = .24 + 38 SUM
11 STO 25.. . 39 00
12 01 7 26-- 5 40 GTO
13 2nd.Lb1 27 = 41 A

TRS-80: 10 N = 1.
20 A = (1 + SQR 5)/2
lA n A AbioiertD C

xt4 4.1 1J a IN s.P,<.= I .0

40 S =
50 PRINT N, S
60 IF N = 12 THEN 90
70 N = N + 1
80 GO TO 30
90 END

18) So = -1; = . 3 =

S
- n

= S

19) So = 1.5; S_1 = .1(5;\:_2 = .375

S
-n

= S
n
/4n

9





Solutions til. Exercise Set 2.7

-- .
1) Thirty terms are convincing.

HP 33E: ..

Oi 1 -.08 RCL 0
,02 STO 0 09 f yX -

03-. 0 10 i..

05 RCL ,,0 12 R,CI: 0 ,

is 04 ST(1 2 11 STO 1,

06 xl 13 R/S (n)

Sol. 2.7 - 1

g
07, 2 14 ;-,ReL 1

TI 58:

15 RCL 2
16 4

, 17. STO 2
" 18 R/S ($ )

... 19 1 n
20 STO + 0
21.. GTO 05

.:,

00 1 14 y
x '; 28 02

.
I01 STO 15 RCL ._29 =

02 00 16 00 30 STO
03- 0 17 )
04 STO

-

18
31 02 I32 R/S

I

I

05 02 19 STO 33 1
06 - 2nd Lbl 20 01 34 SUM
07 A , 21 RCL 35 00 I
08 .CL 22 00 36 GTO
09 an , 23 R/S (n) 37 A .

10 0 24 RCL I11 + 25 01 ' ..

12 ( 26 V+

13 2 27 RCL

'

TRS-80: 10 N =, 1, S = 0
20 A = N t2/2 tN
30 S = S + A
40 PRINT N, S
50 IF N.- 1') GO TO 80
60 N = +

,

70 GO TO 20
80 END

2) Answers vary - student trials :

3) HP 33E:,

Alter steps 6<3.
yx

to.

22 steps in program

/



4.

-TI 58.: .

r alter stela 10 <
3

0

Sol. 2.7 - 2

138 steps in.progiam

TRS 0 :

alter 20 A = N 1'3./ 2TN.

-

The fair cost i $26.

4) Student trials -- answers

'(1 +4)4 -, 1 7 ,

(1 085065 1
'

40)

10)

11) _6.001+ .10(1000) = $200 4- $100 ± .10(400) 2= $146

(1 .015)1?,,

IL..ybu take 1 yetir to pay-for an item.

(a) 'et 13 %. y9u bare paYing.l..* times the cost-

(b) at '27o you .are -payimemore thari twice the cose

$106'

= 1.51%

.0212 1 = 2.02%\

vary.

6) (1 .1\12 =. 10.477.

.05/5)365 - 1 = 611w 36

$100-4 .:10(900) -= $190.

$W + .10(8o0y WI) .

$ioo

S1004.A0(600 = $16".

. X1O0 + .4(560).7 $150

$100 + .10(300) =4110

t,

.10(200) = $120

.10(100) = $110

.10(0) $1:00`).

'12) $1650
v.

. 13), $650
. . . . '

14 10Q0(1 + .1) 10 = $2593:74; .interest ts $r593.74
", .

. 4 t
. .

(

A

P



Sol. 2.7 -

15) Average yearly payment is $165.

16). the borrower

17) 1979 - 1626 =.353.years

$24.(1 + .07)353 065.,828,429,700

18), HP 33E:
6 .

01 ,1 06 STO 1 J 11 RCL 1r''

NO2 6 07 1 12 f yx
03. 2 ,..,,,,e08 ., 13 2 ..

04 6 09 0 14 4-

f 05 - ', 10 7 15 x
.

%

... , o

TI 58:

00 - - OA A, 18 4.

01 1 la 0 19
e 11 7 20 R/S .2

21- RSTg 2 12 yX
04 / 6 13 RCL
05 = 14 701
06° STO ¶ 15\J =
07 01 16 X
'08 1 17 2

TRS-80:
)

10 INPUT N
20 A = N - 1626
30. V = 24 x (1.7)f A
40 PRINT V
50 END

1700---+ -$3586.
1776 ---4* $613,448.20
.180 $3,11 ,634.36
1864 -,--*,$236,3 7e128.8 .

9O0 --AP $2,700, 15,1936.
918 -=-1. $9,1.25 871,007
974Z,...,--* $307, 73,175,400.

ar



19) 2

20) 4.

21) 8

,22Y 2
n

, n is the number o' generations

23) 68

24) 2.9515 X 10
20

25) (2040 + 480)/30 = 84; 284 =0,1.9343 X 1025

26) The,world's poptlation t that time was less than this number.

27) Our.calculations assumed thatthe current family relation-

Sol. 2.7 - 4

4

ships have always existed;

I

4

* a

S4

4



I

T. Sol. 2,8

Solutions to 2.8 Chapter 2 test

1) b - geometric 2) b - geometric

3) c - neither 4) a - arithmetic

5) any nianzeroconstant seciLnce

6) -.0234375 7) ' -3/128

8) ctn28,0 9) .8336
Os.

10) -76 11) 400

12) 996.09375 13)
n(n+1)--7---

14) 2 ,
1:5),

3

16)
811

17)
1

333 -I
0 ,..

:18) e 19) 87,178,291,200

20) d = 11

4

I.
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Teacher Manual Materials

4

0(

Section 3.1 ,

0

0,

Notes. If you wish to develop another example in class that

parallels Example 3.1 - 1 of the text, many choices are

available, but only a few give integral results. Here As the

general formula

x "FY +JY

x2 = Y +33r 4-,br +

x2 . 0

1 +
2

.P"

(The negative value or the

radical is extralbous here.)
1

To make this expression an integer, 1 + 4y must be a square.

Here are some (y, 1 + 4y) pair'S: (1, 5), (2,9), *, (3, 13), (4, 11),

(5, 21) ,. 25)*, (7, 29) , (8:33), (9, 37) , CO, 41), (11, 45) .

(12, 49). This last would be a gqod class example.

When x4 14.2 *312 1-112.+ x 4.

w(2,9) is used in Example 3.1 - 1, (b, 25) in Exercise 3.1 - 1:

SG



Solutions to Exercises 3.1

1) 3,

xn+1
= J6 + x

n

3) x.= 6 + x, x? = 6 + x, x
2

- x - g = 0 (x-3)(x+2) = 0, x =.3.

4) 2, 2 + 2
1

2 +-
1

Sol 3.1 - 2

5 -6) 2, 2+ 1 1 1

1._131,7) x3 + 2 +

_

7, 2+

1

x2

x
n+1

2 ± 1 /xn

2 +
2 + 1

2+1/2

x 46 = 2 +
1
x3

9) AH: RCL 0,. 1 /x, +,. 2, =, STO 0, R S, RST

RPN: RCL 0, 1/x,, 2, +, STO 0

BASIC: 10 LET x = 2

20 FOR N = 1 to20, PRINT X,

30 X = 2 + 1/X

40 NEXT N

50 STOP

10) x

a

1

2 2.5
3 2.4
4 ,2.416+
5 2.413

11) x=

a

2 + 1/x, x
2

6

7

8

9 A,2.414213:
10 1-4414213

2.414f
2:41+

n xn

11 2.4142135+
12 2.414213564
13 2.414213562

same

= 2x + 1, x
2

- 2x - 1 = 0,

2 + j4 + 4
x

2
= 1 + TT. Same.

01
r



I

I

N

Sol: 1.1 - 3

12) AR: RCL 0,', RCL 1, +, RCL 1, =, 4, 2, =, R/S, STO 0, RST

13)-

RPN: RCL 0, RCL 1, RCL 1, +, 2, +, R/S, STO 0

BASIC: 10,PRINT "SQUARE ROOT OF N: WHAT VALUE OF N";

20 INPUT N .

30 LET X = 1

40 FOR I = 1-TO 10

50 PRINT I, X

6b X = (X + N/X)/2

70 NEXT I

n x
n

1 4
2 4.375
3 4,3589213572
4' 4.358898944

14) 4< TN < 5 1
15) ft x

16)

17)

1

2

3

4

n

1

3-

4 m
5

,

n

1

10
5.95
4.57

+

x
n

_
5

6

7

n

6

7

8

9
10

Ia

n.

1000+
500
250

+

125
+

.

62
+

k
n

n

4.36+
4.3589
43588i8944'

+
16,
S8=rs.

5

x
n

,r-

n x
n

'11 4.36
+

12 4.358899+

13 4.358898944

1

1 -10 4 -4.36
+

2 - -5+ '5 .-4.3589'
3 -4.5 6 -4.358898944

,--
18) .ic .=

3
uN, x

3 = N, x= Ntx2, 3x =- 2x + N/x2, x = (2x + N/x 2
)/3

4)



19)

Sol. 3.1 - 4

ji

1

2

3
4

x
n

1 + .

20
13
+

9
+

5

6

7

8

x
n

+
6+

4
+

_,_

3.9'

n

9

10

x
n

3.9148
+

3,914'86764

20) x = JN, x5 = N: x = N/x
4

, 5x = 4x + N/x , x = (4x + N/x
4
) /5

n xn n x
n

n xn

1 1 - 9

2 2db
42
+

8 10 33
+

160
+

26
+

3 11+
21
+

4 128N 12
102

+ .. -+
5 13

82
+ 17+

6 14+
13+

7 15 11_,65+
8'8 52 16

17
18'
19
20
21
22
23
24

7
+

5
+

4
+

4
+

4+

3.981
+

, 3.9810717
+

. 3.981071706

6,9 <

CV

4



Solutions tomExercise Set 3.2

y

5 4

1

3 3

2 2.5

2.5 , 2.75

2.25 2.625

2.375 2.6875

2.3125 2.65625

2.34375 2%671875

2.328
+

2.664+

2.335
+

2.687+

2.332+ 2.666
+

12.333+ 2.667-

2.333+ 2.667-

4) Algorithm:

Sol. 3.2 -1

3) ix + y = 5 (1

y 2x - 3 (m)

Substituiirg (m) into ( )

x + ( 4-3) =

3x =.8

x = 2N

y = 21

1. Set a = 0 (This is. x0
dk

Let a 2-a, display a (This is yn.)

3. Let a 4-a
2

-display a .(This is x
n+1

4. Stop when accuracy is achieved.

5. Go back to step 2.

A

x

a

N.

0
.25
.71-
.38;
.59
.44;
.54+
.47+
.52
.49;

49
51+

+
.50
.50;
.50

.5

84
61
+

77
+

. 66

.74-7

.69;

.72
70-
.71:
.70+
.714,

.70'

U



S-ol. 3.2 - 2

5) x---s, 3/4 y = 2-1/2 .= = 1,7/2 = 1.414/2 = .707

Same.6)

7) Yes 02/2 = 112/2

8)
3y+3

x = 4

9) Y
2x+3--I-

1.,0) Algorithm:

(1) Set a = 0 (This is x1)

(2) Let a 4-- (2a+3)/3, display a. (This is y_n .)

(3) Let a 4 (Th+3)/4, display a. (This is xn.)

1

(4) Stop when accuracy is achieved.

(5) Go back to_ step

11) x = 3, y = 3

12). Same.

13) See graph

1

91
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Sol. 3.2 3

14) 3y - 2x = 3

3y 4x = -3

Subtracting: 2x = 6 and x.= 3, 3y - 2(3) = 3 yields y = 3

15) x
n Yn

0 -3

8 13

-8

24 eV4

.16) Diverging means going away from or branching off, as opposed

to converging which means going toward a target.

17) Resolve the two equations to reverse the roles of x and y..

x = f(y) convert to y = F(x)

y = g(x) convert to x = G(y)

Solve the new (equivalent) sys,tem. .

18) x y Since this system is diverging y

0 4
owe convert

0

3 -2 y 7 4 - 2x = -tia 3to
-3 10 x = y 1

x + 1 , 1.5

A -14 2.25

'1.875

2.0625

ti 1.97-
,

yr

2.02-

. 1.199+
, .

. . 2.00
+

.0"

x = 2, 1 2.00

94%)

2

.5

1.25

.875

1.0625

.97-

1.02-

.99
+

-

1
+.

1.00-





5

21) No. The route would be- reversed.

22) m(1) = -2, m(2) = 2

23) y

.5

31+
.27+

.27-

.27-

.26794192

-.75

-.90

-.92
+

-.93-

-.93-

-.92810323

(x.
2

- 1) + 2 x
2 + 1

24) x
4

25)
xn+1 (xn

2

1) /4

Sol. 3.2 -.\ 4

26) It gives only, the x-column of the table in exercise (23)-
..\

27) x2 - 4x + 1 =-

./V
28) (.267949190

2
- 4(.267949192) + 1 = 0

*

1

1

111
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I

Solutions to Exercise Sef 3.3,

1) n

. 1

:
2

3

4

r

Sol.- 3.3 - 1

i
_ ,

n
t
2,n

t
3,n

t
4,n

e

- t
5,n

4 t
6,n

_73\

50 50 50 50-"' '50
(..._____

-50'

50 .37.5 46
't
875 50: 343.75 45_3125

46,89 32:03 44.34 45.31 30.66 43.75

44.54 29.83 43_40 . 43.75 29.33 4318

C.
2) t

1,n
, t

4,n
= t

6,n-1

3)

They check by symmetry.

,
sld als8Note that e

2
and t

5
are getting closer. They hou

move toward equality because of symetry.

t
0± T +

46.
4

T
0 + T + t

4

T

1 50 50

2 50 47.5

3 - 46.87) 32.8125

8 42.99 211/2.70

12 42.8743 28.58

T= 29

4) Notice that t1 = t3, -= to by symmetFy. Thu we can work

t2, t4, and t5

. 1.

4o.



100.4- t4 + t2
Recursion equations:

1 4

2t
1
+ t

5
t
2

7
4

t
4

t5 =

Sol. 3.3 - 2

1

200' t1 +-t5

4 .-

100 + t2 + 2t
4

4

-Arbitrarky starting with ts = 50

A
n t2 t

4,n -5,n

1 50
y --

50 50 .

2 50 37.5 7 *

3 13.125 44.53 81.25

8 58.35 49.04 84.45

12 58.38 49.07 84.47

5) Recursion eiluations:

n
_

1
.

2
...

ti

50
.

37.-5

3 30.46875

4 '27:2461- .

5 26%4+33

ip 26.7857
+

;

(20 26.7857t

100 + t
2

t1 4

t
1
+ t

3
t 4

:, t
u

50

71.875

76.76

79.49

79.50

t2 t
3

J

50 50

21.875 5.46875

8.9844- 2.2461-

7.3730
+

1'.8433-

7.1716
+ 4.7929

+

7.1429 1.7857
+

I

7.1429 1.7857+'

)



6)

7

P2 -(° + P1 + P5 + P3) /4

p3 = (1 + 1 + p2 + p6)/4

P4 .= (0.+ P1-+.135 + P7)/4

P5 (P2 + P4 + P6 P8) /4

p6 = (p3+ p5 + p9 + 0) /4

P7 = (0 + 0_+ p4 + /8)//i,

(p5 + p7 + p9 + 0) /4

P9 7 '(p6 p8 + 0 + 0) 14

n

1

2

3

fp

Sol. 3.3
)

P1 .P2 P3 P4 P5 P6 P7 P8.
77

.5

.25

.156

8 .068

11 .963

.5 .5-

.313 .703

.316 .680

.202 .60i

.197) .599

*8) BEST C
3

WORST C
7

9) pl = (1 + 1 + p2 + 0) /4

P2 = (1 + PI + 0 + p3)/4

133.7 i(p2 +

P4 (P2 4- °

p5 = (0 1- 1

f

.5 .5 . ..5% .5 .5

.313 .406 4402 .203 .277

.191 .297 .287 .117 .146

.059 .130 .199 .029 .056

.054 .126 '.197 .027 .054

(Note symmetries also.)

P7 (P4 + + P8 + P10)/4

p8 = (1 + p5 + p7 + pii)/4

P9

.5

.170

.108

.064

.063

1

004 P4 + P6) /4

P5 4- '37)/4

p4 + pd/4

p9 - (1 + 1 + p6 4. P10)/4'-'.

P10 (1 P7 4- P4 P11)/4

P11
1 + 1 + p8 P10)/4

0..+ p3 + P9)/4

97



.1 1
2

3

10

.15

p1 p2 Pr P4

.5 .5) .5 .5

.63 .53 .38 .38.

.63 .,50 .37 .37

.63 .52 .41 .45

,63 .52 .43 .45

r
10) various anpwers .

11) C .75C + .2M

M *- 200

12)

1

1 300 300

255 305

3 220 317

Sol. 3.3 - 4

P5 p6 p7 p8 p9 P1G P11.

.5 .5 .5 .5 .5 .5 .5

.47 .60 .49. .62 ..77 .69 .33

.50 .66 .58 .73 .84 .81 .88

.56 ..77 .73 .80 .92 .89 .92

..,56 .77 .73 .80 .92 89 .92

400

440

464

"'Am

10 1.17 384 '499

_ 20 101 , 399 506

13) a) n . G

1 0 0 0
2 0 0 t, 200

3 0 .40 320

'10 44 327 "495

20 90 396 500

I



13) continued

b) n
........

G C M

Sol. 3.3 - 5

1 2000 Q 0

2 1600 0 200

3 /280 '40 320
/

10 .312 327 .495

20 119 396 500

14) (1) d = .8G + 05C

Pi

A

...-N.....

(2) C(.75d + .2M

(3) M = .6M 200

(

, ,
,

II

from (3) ..4M = 200 and M = 500'

substiing in (2):: C =..75C 4 100 and .25C = 100, C,= 40011

subStitu4ng in (1)J: G = .8G + 20 and .2C = 20, G = 100.

ft% II

Answers in (12) and (13) are converging to these values.-

4

93



1

Solutions to(Exercise-Set 3.4

Sol. 3.4 - 1

/

Commentary: ,If you choose to have your students challenge each

other with functions as suggested on page 3.1 - 2, you Probably

should place some restrictions on the functions allowed. In order

not to avoid complex functions you may only,wish to restrict the

number oLiprogram steps to, say, eight. Students can still'come up

with functions very difficult to guess in this, many steps.

This process is designed to show what the challenge of data

structuring is. It, is quite different prom the more restricted

challenge of exercise (25).

1) 2 2) 1 3> 3 4) . 2

5) f(n) = 2n
2

- 3n +, 4 6) g,(n) = 3n + 1

7) h(n) T n3 +' n2 - 3n + 3 . 8), j(n) = -n2 + 1 n +

9) -'It identifies the constant term immediately as f(0), thus-

reducing the number of equations to process.

10) f(n) = 3n
2

15n ,11) f(n) = -2n + 10

(12 - 13)
n f(n)

0
C

1 a+b+c

2 4a+2b+c

3 9at3b+c

4 16a + 4b +c

1 2.

> a + b

> 3a+b

> 5a+b

> 7a+b

> 2a
> 2a

> 2a

14) A2 = 2a Since A2
isconstant, degree is 2.

k 0



15)

16)

0

2

3

4

5

,

f(n) = an
3
+ bn

2
+ cn

0
a+b+c+d.

8 +4b+2c+d

2 +9b+3c+d

64a+I6b+5c+d

125a+25b+5c+d

n f (n)
L2 L.3

>
> 1 >'2
> 2
> 4

4

0

1

2

3

4

111

>
2

4
>

8
>

16
>

1

2

4

Sol. 3:4 -

+d Ll 02

>. 'a+b+c >'6a+2b--,
...7a+3b+c>iza+2b
> 19a +5b+c >18a+2b
> 37a+7b+c >24a+2b
> 61a+9b+c

V

Differences are the same each time,

and will never be constant.,

4

> 6a
> 6a
> 6a

4

t at is f(n) A1= A.2=-463=.1,

(17-18).
,n

0

1

2

3

4

5

log f(n)
1

;,> .301

> .301
. >.301
> .301

>301

degree 1

0

.301

.602

1 .903

1.204
1.505

fr/

- linear: log f(n) II

= an + b

1

* ,

10,

1



...

) Sol. 3.4 - 3

.

19), y = an + b

0=a0+11 b= 0
.301 =a 1 4'b- a=.301

107 . y = .301n
-

20) log f(n) = .301n

101og f(n) = .10.301nI II,
.

f(n) = (1001)11 = 2n

f(n) = 211

21) 3 moves

. 22) 8 moves

(23 - 24) n

I -1

%et

1

2

3-1

4

f(n)

3

8

15

'24

f(n) = an
2
+ bn + c

3 --- a+b4c
>5 = 3a+b

. > 2 = '2a- a71.1.8. = 4a+2b+c >1$7
=

15 = 9a+3b+c

t

A

5

> 7

>9

A2
,., 2

> 2

4.,

.
9

,

IV+

/

a=1, b=2, c=0

f(n) = n2 + 2n

i

OP

102
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p

(23 - 24 con'cinued)

Sol. 3.4 -' 4

® lc) 0 G. ©. 0
3 coins each 7 spaces

3 '-* 4. 1 2

5' 3 3 3 --4 1

6+ 5 5--i3

4 --+ 6 7 5

2 -4 4 6 ---vw 7

. Thelbswer is 15 moves.

4 coins spaces

4 --+

2 4

3 2

5

4

0 0 0 ® 0 ® 0 ®
#.4 -;--o-5 4 --4- 2

%"6 ---).. 4 6 --4. 4

7 --* 6 8-4%
5 ....:.%. 7 5-# 8

.

3 --4 5 7 --4- 9

2 --* 3 .5 --4. 7

The answer is 24 moves.

3 5
71110°

-.+

1 3 5 7--4 --4

' 2 1 3 5.+
-' 4 2 4 3--.> --.0.-

6 4 6 --. 4+
8 6 5 6--.-+ --4,-

103



Sol. '3.5 - 1

Teacher'sManual 3.5

Induction requires much practice and many worked -eut example

for students to follow the form of th(proof. It'is espec

difficult for them to understand that they are given 3k in PFI

Part (2). We have worked out some additional examples for your use

in.:class demonstrations or as additional exercises.

. Exercise Set Solutions 3.5 4

1) False. Fails for n = 2: 2(2)2 -1 = 9 = 3 3.

2) False. Fails for n = 2: 2
2

2
3

3) True. ()Cool by PFI: Part 3 divides 2 ' 41 + 12-7 9.

Part (2) Given that 3 divides 2 : 4
k + 1, we must show that

3 divides 2 4
k+1

+ 1. First examine 2 4
k+1

it equals

2,,4k 4 = 2 4k (3+1) = 2 4k 3 + 2 - 4k, the firstAetm

of which is divisible by 3 since it has 3 as 'a factor. Our proof

then gdes as follows: r

3 divides 2 4k + 1 given

3 divides 3 2 4
k since 3 is 'a factor

3 divides 3 2 4k + 2 4k + 1 since 3'aivides the

underscoied parts

.3 divides 2 4
k (3+1) + 1 factoring

-, 3 divides 2 4
k+1 + 1 4k 4 = 4

k+1

4) False. For = 40:, 40
2 + 40 + 41= 40(40+1) 41

40 41 + 41 = 41
2
= 1681

104



5) True. (Prove in exercises 8 - 12).

61 True. (Provid----itiexercises 13 - 16) .

7) n = 10. True

8) True

9)
2

10) 1 = 12

11) 1 + 3 + 5+ .... + (2k-1)..= k2

Sol. 3.5 -,2

giVen

1

Op

.2(k+1) - 1 = 2 (1+1) = 1 identity
e IC

...1 + 3 + 5 + . + (2k-1) + 2(k+1).-1) = k
2
+ z(k+1) - 1 -adding

= k
2 + 2k + 1

J

(k+12..

12) Yes. By PNI.,

VP 13) When n = 1 there are no chords, and 0(0-1)/2 = 0.

14) (k+1) [(k+1) -1] /2 or k(k+1) /2

15) k ;

. .-
16) Sk = k(k-1)/2 given. ,

SI41 = k(k-I)/2 + k by exercise (15Y,

- k 2k
,

k2_-

+ 2-

k
2
+ k_2

=.-- k(k+1)/ 2

17) PFIPart. (1) 1 = 21

-it PFI Part (2):

*
1 + 2 4-

1+2+
,

2
2

22

1

+

+

+ 2k-1

+ 2k -1

105

= 2k .1

.2.k 4

%>d

± 2 (k+1)-1

,

r

*

= 24( + 2k - 1

= 2 - 2)c - 1

=.,2k+1 f



tl

18) Data

Ti

Sol, a.5 - 3

otaA.2

1.

2

3

4

5

1'

3

6j

10

15

2

3

4

5

1

1

1

tn = n2 + bn + c

1 = a + b C47

>2 = 3a + b
3 = 4a + 2b4+, c . . >1 = 2a

>3 = 5a + b
6 = '9a + 3b + c ,

A

a = t, b'= 1/2, c 0

t , kn2 + = n(n+1)/2

19) PEI Part (11,:, t1 = 1 1(1+1)p

PFI Part (2):'

tk
= k(k+1)/2

tk+1 = k(k+1)/2 + k+i

k(k+1) 2(k+1)

f
1

given

k+1 balls added to form

the (k.44)st

(k+1) (k+2) (k+1) 1)+1j/2
'2

20) Various forms of scientific induction.

21) The argument from 4k,Ito k+1 fails for going from k=1 to k=2.
. .

when there is no overlap.

4 4

An additional problem you might like to work out

with your students is: 16 divides 5n 1, 4n -"1:

JOG.,
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Solutions 3.6 - 1

O.

1
Solutions to Exercise. Set 3.6

1)
1

1 .1

qs.

1 2

/ 1 3 3

1 4 6 ,

1 ;I' 10 10

1 6 15 20

-1
1 7 -,21 35 35

1 8 28-, 56 . 70

1 ,9 '36 84 126 126

1'
1

4 1

5 1

15 /6 1

21 7 1

56 28 8 1

84 36 9 1

1 10 45 120 210 252& 210 120 45 10

,

2) a4 + 4a3b 6a2b2 + 4ab3 +

4110,,+ 10a9b + 45a8b2 + 120a7b3 + 210a 6b4 + 252a5b5 +. 210c4b6

+ 120a3 b
7 + 45a

2b
8

1. 10ab +

4) 64x
6 + 576x

5y + 2160x
4y 2 + 4320x3y3 + 48'60x2y4 + 2916xy5 + 729y

6

4 5) x5.- 5x4y + 10x3y2 - 10x2y3 + 5xy4 - y5

6) 256x
8 + 512x7.+ 448x6 + 224x

5 + 70x
4 + 14x31+ + x

2 + lx4 Rx + y56.

-AO

7) 8'4 a
6
b
3 8) 21a2b5

.9) , a
100 10) 500a499b

11) 15360x
9
Y

12) , - 105x4y3

13). -30x29y 14) -30xy

15) 8615125

lk)' 20034+ 3.2002.5 + 52 +-53 = 000 000 + 600 000 + 15 000

125 =-8 615 125

A
17) 1

6 + 6.1 5 (.04) + 15.1
4
(.00)

2 1 + .24 + .0240

1 0 ?



Vir

` S. 3.6 - 2

_
18) 1, + 8(. 002) = 1.016,

. ,

19) 204 +4.20( .03) de 160 000 + 960 6'0 960

20) 160 960 + 6-202(. 03)2 4-20(: 03) 4 = 160964 + 2.16 + .00216

+ .00000081 = 1610 962,1-62100 Error is 2.16210081

-,- , ,1010

. N.

fr

la

41s

to \a-



1

T Sol. 3.7 - 1 .

Solutions to Chapter 3 TEST

1)- xn

11'

yn

0 1

2 1 .5

3 ,25' .8409

4 .7071 .6125

-5 :3752 .7710

.5211

15 .4967 .8.7087 4

20 .5005 :7068 a ,

25 .4999 '.7071

J

A

2)

K

P1

P3

P4

p5.

1'1

P2

P3

P4

P5

=

= .69

= :35

.30

= .15

1 + 1 + p2 + P3

4

P1 1 P4

P1 P4
3

+ n +
3 . 2 .

n
5
A

A
e

P4

1 0,9



3) R1 M

R2 4-- C

R3 G

N

4

4) f (n) = n3 - 2n -

5) for n = 1 1 =

6)

r

M

0 800
1 680 43

2 608 449

565 4,49

4 539 445

5 523 438

3.7 - 2
ti

200
,182
"8
15

(14
440
116
102

1

100

.10 502 412

20 500 401'

29 500 400

30 -500 400

n + 4

1 ( (34,1) - 1)

2

1 = 1

Given : 1 + 4 + 7 + . . (3k - 2) =

1 I 4 + . .
+ (3k-2) +3.(k +1)

k (3k-1) _,_ 3k + 1
2

3k
2 - k + 6k + 2

2

3k? + 5k + 2
2

(k+1) pk+2)

if

thus 1 + 4 + 7 + + (3k-2) '+ 3 (k+1) - 2 ma.

(k +1) (3k +2)

81 ex'8 - 54 x6y + x4y2 x2y3
1 4 ,

16-y

. '7) -448 x3y10

1 i`o



_ *

Solutions to Exercise Set .1

1)

2)

3)

4)

Yes
4

12' 12

72

20 ,

144

4

ii

Sol.. 4.1-

11j 4

Me.



Scautieni -to Exercise Set4.2

a

I

Sol. -4.2

1

1000 0 0000055.

I)* 1i,176,00b
=. .00. 2) is-rT44-0

yar = 000i 4) F = .125
1

5) .:4= .2963
"

A

,20
6) a) = :3846-

). 44- 454

1
ti

If p = probability of event

occurring

and p = -pr obabiltty of event I

not occurring

Conculsions p p b

10) a) odd, even 4-4 heads, tails

b) pairs of digits across a row using only the digits 1 though II4 0

6 inclusive. )
. . .

II

12) Depending on book size. First three or four digits in a column

,..,
for "pag,enumber. Next digit for column or page. Next three digits!'

4 .

+w for number of down the column. (

13) Each eligible individual in a selective service district ts,as- 11
,

.

signed a four digit number 0003 ,*'9999;_ Numbers are then

7

selected from a random digit table.

14) 2

A
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Solutions to Exercise Set 4.3

1) IL-4 R1

.R --> R2

P =1 R3

L

a

01) RCL 2 10) GTO 13 .

02) CHS 11) RCL 3

03) + 12) R/S
04) RCL 1 13) STO X 3
05) + 14) 1

06) STO 4 15) STO +
I

07) RCL 1. 16) RCL 4
08) x >.< y 17) GTO 07

09)- 'x ?

2) a) P(8, 8) 40,320
b) )P(8,5) = 6720
c) P(7,7) =5040
d) 7 -P(7,7) = 35280.
e) P(9,9) ='362,880

3)' ,a) P(10,3).- 104 7,200,000

by 1 1
L 0052

5.4.3.54 37500

4) a)'YI(n,n) n1,

5).

b) 01 =1)

ia-

t

1 1 1 rr
P (n, 1) (n,2)

(n-1) 1 (n-2) 1

.--( 1 1
n(n -1) 1---+ n(n -1) (n-2) 1
...-(n-1) 1 (n-2) 1

4,

. /114. 1 .

n(n -1)n

1
n(n-I) n(n-1)

113
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Sol. 4.3 - 2

5) continued:'

.1
=

n(n-I)

I

O.E.D.

#

6) a) P(9,9) = 362,880

b)

It

Consider by as one letter P(8,8) =-80,640. Divide by 2
.

since half of these words have the y before the h. 40,320

c) 362,880 - 80,646 = 282,240 1

7)

11.)' a)

9)

11)

b)

c)

d)

17576. '0°t)1/

P(8,7) 40320

.

----
(2, 20

4-

(nir)

. .

.

(nr)

(n-r)

I

il

1
i

1
1

21.21.21.2 r 16

4 P(7,6) = 1260

qn
-%.

16 :

.5

P(6,5) 1.3-9-2i-2i-21

90

6

.0357_J

n!

2520

P(n, r+W- n1(n-r)
(n-r-1)1

P(n,r)

n-r- )1(n-r) (n-r)!

n1
(n-01

I
= P(n,r)

P(n,r)

60480
181440
-.52880
362880,

0
1

2

5-

2

504
3024
15120

6

7

9

114



Soln'tions to Exercise Set 4.4

1) N+-4, Rl .

R

L

2) 161,700

3) 161,700

4) 2,598,960

5) 2,598,960

6) 3003 F-

7) 3003.

8) . 7

9) C1

i0) -6

Sol. 4.4 - 1

01 1 09 STO X41

02 N x >< y

03 x = 0 ? 11 GTO 01

04. GTO 12 RCL 1

05 STO X 2 13 RCL 2

06 x >44 y 14 4-

07 1

08

11) '12

12) 8'

13) n - x

C(23,3)*,=1771

15) C(A,3) = 364

16) C(9,3) = 811('

17) C(7,3); P(7,3);11 + 31; 101, ql

18) C(13,1) C(4,4) C(48,1) = 624 624
.0002

25981.60



1:

Sol. 4.4- 2

3744
19) C(13,1) C(4,3) C(12,1)Y C(4,,2) 3744

2598960

20) C(4,1) ,C(13e5) = 5148

5148 - 40 =,5108 51.08

2598960
-1 .0020

21) "4 of a kind" - lowest probability

"full house"

"flush" - highest probability

j

I

.0014

1

1

1

I

1

I

116
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Solutions to Exercise Set 4.5

,rf1.* O.

1)

.

2)

Sol. 4.5 - 1

01 f Reg 09 R/S
02 1 10 * +
03 STO 0 11 STO 4 0
04' + 12 -

4

05 ENTER 13 'STO X 0
06 ENTER -14. CLX
07 ENTER 15 GTO 08
08 RCLO

8 A 7 6 a 5 4 a 3() + 8(i) + 28(i) 56(i) + 70() + 56(i) + 28(i) + 8(1) + 1

a7 7a6 7 qg.ft4.
53'6 + + i-6 + 4-a j + 1tL--u + 7a4 + 7a2 + 4a + 1

2
3) 1 +1105- + my

2 2
+ 56(y2

3

. + my2 4 + 560!2

5

) + 28(
2

r)

6

7 282 , 2
+ 8(1c,r) + (34--)

+0-
7x12 x14 x16

1 + 4x2 + 7x4 + 35x8 + 7
x
1 + " + "

4 -1-6- ,23-6

'7 26 A3 5 4
4)

2 .3
(x

2
) + 9(x2

)
8
(-x

3) + 36(x
2
) (-x

3
)

2

84(x
2
) + 126(x ) (-x )

4 5 3 6 2 7 8
+ 120(x2 ) (-x

3
) + 84(x

2
) (-x

3
) + 36(x

2
) (-x

3
) + 9(x2) (-x3 )

1

9
+ (-x3

) .
x18 - 9x19 + 36x

20
- 84x

21
.4- 4126x

22 - 126x
23

+43 x24 - 36*25 4

+ 9x26 - x27'

4,
C.



V

ti

Sol, 4.5 - 2

_5) 6 3 5 4a9 + 9(a) 8
(-ak) + 36(4)

7
(-ak)

2
+ 84(a) (-ax) + 126.0) (-ax)

126(a)
4
(-ax)

5
+ 84(a)

3
(-ax)

6
+ 36(a)

2
(-ax) + 9(a)(-ax) 8 +

-0

+(-ax) 9

a
9

- 9a9x + 36a9x - 84a9x3 + 126a9x4 - 126a
9
x,
4

- 126a9x5 +

+.84a9x6. - 36a 9x 7 + 9a9it
8
- a

9
x
9

6) (3107 ± 7(3c)(6) + 21(31)4(6)3 + 35(3c)3(6)4 + 21(3c)2(6)5 +

+ 7(3c)(6) 6
+ 6

7

2187c
7
+ 30618c 6

+ 183,708c 5
+ 612,360c4 + 1,224,720c3 +

1,469,664c2 + 979776c + 279936

(2)7 + 7(2)6(4m) + 21(2)5(4m)2+ 35(2)4(4m)3 + 35(2)36m4

+, 21(2)2(4m)51+ '7(257406 + (4m)7

'128 + 1792m + 10752m2 + 35840m3 + 71680m4 + 86016m51+

57344m6 + 16384m
7

n! .n!8). C(n,r-1) + C(n,r) =
. (n-r+13-1 (r-7 ) I 6-r) 1 (r) 1

. r n! # (n-r+1)(n!)
1r(n-r+i)1(r-1)1 (n-r +1) (n-r)1(r) l

I'
. )

(r+n*-'-- r+l)n!
(n-r+1)! r!

1

1

n1 (n+1)
(n+1-r)! iT

,

01+1)1-

. .

,? (n +1 -r) ir!

= C(p+1,r) Q.Q.D.

.118
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Solutions to Exercise Set 4.6 .

2) 30

3) 1 1

204)

5) 500

6) ? 4 .4. = 8.7869
3 3 3 3 3

6 7 g g IU

Sol. 4.6

. *

b ri +.2";+ i
.8333

+ -12 + 3
4-+ 36 + 38 ='7381'

+ 22+ 3 3+ 44+ 55 = 3 3 9 5

21 22 23 24 25+ -T + -T + + -5- + 26+ + 27 28 + -29 210 -+ = 212.7449

7) (12 - 10 + 1) + (27-15+1)+(48-20+1)+(7t1-25+1)+(108-3 1) = 175'

8) (/J) + 21 + 22. + 23 + 24 + 25 + 26 + 27 + 28 + 29 + 21f).--; 2047

9) >
10)

11) >
4

12) <

13) (k)
k

k=1

14) . (3)

k=1

7
15) .z (1+2k)

k=0 jet

16) AF-slw

k=1

1L)1



t

4

Solutions to Chapter.4 Test

II

...1) 1,073,741,04

2) :00000013

3) 4989600

,4) 670870.5882

. 5) 2598960

6) x 6 ,n-y,

1
7) FT

8)
1

9) 16&9600y
2
b
10

10) 4

11) 1,0

12) 5.3750

13) c(n,loan-kbk.

k=0

14)
11 1017 17 .7639

(

T. Sol. 4.7

6°

A

A



Exercise Set 5. 1

Sol. 5. 1 I

1) /L(x) =lyc[x(23) -9] + 11,
,

.........

iqx)
11_1 , f i li I

11
-3 -16

,

14 i

i

1 I 1

1- i
1 1' i lit' I ii i hi

1-
1

I r

4

i 1-SI

i
1

J.

r! .I I fl.
,11

is
1--,

I

6 [
I

..-

t
i

I

I i I A 1111111i I 1 A I , .

.._

116

1111

I

111

1
.

.iNavutesysma MMMMMMMMMMM am MMMMM me MMMMM PIIlimir.11P7.2111111

11 III I41 li PI1 1111111.1

rl

Ilf.k

tl
A1111111

4

) V

I
um 1

4.5 -9
-2 9

-1.5 14.4

-1 16

-.5 14.6

0 11

.5 5.9

1, 0

1.5 f

2 -11

2.5 -14.6

3 :16

3.5 -14.4

4 -9

4.5 .9

5 16

II Mil NMMSMS X R

ONO
O NIMME mmosnmemsommuernsommummisommunim

s onsommomilismomme
, al simarosmr,samismasesasisIIMOMMUSOOMOOMOMMIO IN MOO VA IESS

O IMMOMOVVIMIESOMMEMOOOMMEMESERESOME II C
emommemrrummsommosmossetamumssomma A

M
ERRMMEOANMPIOR MSO MO OMU

1 S

)

I
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3) C(x) = x Extx 4- 3)] -1.

C(x)/

-1.'5 9. 1
-1.25 -5. 6

-1 3 .
- .75 1. 11
-0.-5 A - 1

-.25 . 8
.0 1

.2p .8
.5 -.4

75 .3
1 1

1.25
X1.5 2.4

1.75 2. 8
2
2.25 2. 8
2.5 2. 1
2. 75 .

3 -1
3.25 -3.6
3.5 -7,1

401. 5,1 - 3

*

*

* *
*

*

*

e
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D(x)

x

xrx + 1

D(x)

-1. 5
-1.25

-175
-. 5
-. 25
'0
.25
.5
.75
1

1.25
1. 5

.1.75
2

2. 25
2. 5
2. 75
3

3.25
3. 5'

-9.1
- 5. 6
- 3

-1. 1
1

. 8

1

.8

. 4
-.3
- 1

- 1.7
- 2. 4
- 2. 8
- 3 '
- 2. 8
- 2. 1
-.9
1

3.6
7.1

Yr)

_Sol. 5. 1 -

Cd

*

*

*
*
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*

*
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1

1



,I

*

)) E(x) = x. [x (x (4x + 2) -19) -11] +

Di )'

Il

-2! 25
-2

-1.35' -6. 1
- 1,5 -6.8
- 1.25 qk, 1
-1 0
-.35 4. i
-.5 6. A-
-.,25 7. 5
0* 6'

.(2 2,1
,5 -3.8
. 75 -10. 8
1 -18
1.25 -23. 8
1.5 -26.3
J. 75 -23.. 2'
2 -12 %..)

2.25 10.4

4 , e

t

4

O )

S

-a

/

10

Sol. 5. 1 - 5

I

*

,

125

*
*

* *

*

*

*

/

*

4
*

*

x

t

1



6) F(x) x (x. (x (2x +3) -7) 1-12) -4

a
x

-2.25
- 2
- 1.75
-1.5
-1.25

-. 75
-. 5
-.25
0

F(x)

1 .25 --7.4
0 . 5

-1.8 .75 -15.'0
-1.7 1 -18
-.9 1.25 -19.2

1.5 -17.5
. 4 1.75 :11.6
0 2 0

2.25 11.0
-4

7) G(x) = x (x (x (x (x + 2) -5) -10) +4) + 8

G(x)

- 2:2
-2.1 -. 1
-2
-1 9 -.1
- 1.8 -.3
-1.7 -.6

1.6 - . 9
-1.5 -1.1
--11.4. -1; 2
-1.3 1. 1
-1.2

4' -1.1 -.57 -1.0 , 0

-. 9 . 7

-.8 1.5

-, 6 3.3
4.2
5.2

0
' 0 8

7.5 -

8

4

Sol.
MOME

MIllwMEAUMMONOISSEMM26.211SOOMMOOMMS
sAtirrilmnsissmovrassrommommummil
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mmumommosimmummommammommomons

IVOUUMOMMUMrPOIMMOSSUMMONNOOMMOSII
1111.1111W11111111111111001NLJE011011MMOMMOMMERMOOMOMOIMENKSOMO EM
OMMEMBOOMMOMMWSOMMEMMUMM000280601001

IUMUMMOMEMEMOSEMIIMEMEMSJONSMOMMUM
MRIMMEOMMOSOMMEMMOMEMMOSESOMMEOU
sonmommsmenammommmommommommom

OSIMMOMMEMMOOSSOMOSSEMISOOMONISMOUS
MISOMMIIMMOMMSMECOSSXMIOMMOMMESSminnummemommismnsumitim il

MMUMMEMUMMUMMUMMUMMOMMO100.02110001
MalISIMINEMI'MIIIMM11111111111NOMOMOSEMOMMOOMRSO0 OIIMMN0

MEMOMMOMABORMOSOOUMMOVIMMOMMO
OIRSORSIMMOMMEMMUMMWSSMOWIMMEMMEMEN
IOMMEMOWOMEMMEMMOMONWIE1000.00001

FRIMINIES011101111111080M100101100000
MMIWOOMMOOSAMOMUMOOMMOMISEMOMMOMM
SVOMUOMMOMMOMOMMEMMEMMOSMEMEMEMM
smsomosamsommmummummassimmimmummslumunisorseraussuassamams-,ls

MIAOW
0111611.4.7.0601COMMEMIMMOORAmMEMMIIMEM
SMOSMREMOOSIOMMASAMMIMMEMIMEMOMMOO
SIIINVEMIIMMIIIEL001111E0111111111111101111111111011111
moammummemsommimmammosimmommimmems
1120111010MW0.001004111000111111001
ESEMSEMMEAMMOMMENONMS11000110MMOO
MMOSIMUMOAOSIONOIMMEMEMEAMOVMMINAMEM
smassommamsommoscommammommommommnim
MMOMMMINOMMOSIMMEMROMEMMENMSMOVIOMMOMO
U0M2100011001110000EUVE0001011_000 MMMMM 000
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mmammommummasmmemimommommmonms
MMOOMMOSE7EMMEM00001000MM00000
MOSOMOOMMOMMEM000100MOMMEMEM

8111011111111111111SW011111111111000
SOMMEMOMENESSOMEMbNSWEEM0000010
slimmommassomerwm. MMMMM ONEKNO0000
mmummmosommila.../0001000011M00000000
Ism isommommon..ammossummmammosman

G (x)

.1

. 2 .
8.3

8.4

.3 8.2

.4 7.7

.5 7.0

.6 6.1

.7

.8 3.4

.9 1.8
1 0

1.'1 -1.8
1.2 -3.6
1.3 -5,3

-6.7
1.5 -7.7 I

*1.6 -8.1
1.7
1'. 8 -6.5

' 1.94 :4

0

2.1 5.7
2 13.5
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7)

I

Sol. S. 1 -.7-

0

4

1.

2;

I

*
* *

*
It

(



"X)

.

1

. .

Solutions to Exercise Set 5. 2

(

l-,

(

J) a)

b)

4

....,-

Sol. 5. 2 - 1

4

(-1,' 0) 2) a) (2, 0)

-.... I-4/3 or -1.3 b) (0, -4)

3) a) Relative maximum (-1, 16)
Relative minimum (3, -16)

b) 1, A4.5, -2. 5

4) a) Relative* Maximum (1, Or
Relative minimum (2, - 1)

.br 1, 1, 2.5 .
. ..

a) maximum (2, 3) minimum (0, -1) for C(x)
---..

b) maximum (0, I) minimum (2, -3) lo,r D(x)
I

c) If two function's are opposites such)!as f(x) and g(x),

f(x--)C -g(x). If f(a) = maximum when x = a, then g (a )**...pliirttb"

when x = a. Similarly if f(b) = minimum when x = b, then g(b) =

maximum.

6) -2.0, -1.0, . 3, 2.2
.

1

F(x) = 2(x + i )(x + 1)(, + 2)(x - 2P

7) G(x) = (x + 2)(x + 1)(x -1)(x - 2)2

8) y1 = 2x (x2 + 9) = ix (x + 3iii'. - 3i).

., 9)

4

i

4

I

.

I

1

I

I

I

I

I

I

I

i

I

1

I

I

I

I



10) . 1.3)

i

IP

14)

15)

12o

Sol. 5.2 -.2

4

,,.

4

.,/

r

4.

,



I

Solutiona to"Exercise Set 5.3

1)

Sol. 5.3

1 1.5 -6 -2

1.0 2.5 -3.5 e

1 2.5 -3.5

1 3.5

-5.5

1 3.5 I 0

2) '(2,16)(1,17)

3): (1,0), (-3, 32)

4) (-2, 54), (3, -71)

5) (-1, 11)-: (3, :-21)

6) (0, 3), (1, -2), (-2, -29)

7) (1,:-2), (-1, 6)

8) a) 42,.24
b) (-.5, -.6),

_9) y = -7x

10)' y

11) 22x + 4y +'37 = 0

.12) 26x - 4y -25 = 0

_r-
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i.

Solutions to Exercise Set 5.4
4(1

1)

2) . HP 33E Program

x2 .ENTER xl

.1

Sol.*5.4 s\

` 01 a REG 15 :

02 STO 0 16 IVIS

03 414 17 STO 2
'04 STO 1. 18 GSB 31-'
05 GSB- 31 19 RCL 0
06 RCL 0 20 'X'

07 E + 21j g X > 0
08 RCL 0 22 GTO 28.
09 GSB 31 23 RCL 2

'4.7-10..d

11
12
13
14

A

STO 0
.RCL 1
f E -
RCL 7

RCL 5

24 RQL 3

25 RCL 1

26/ +
27 GTO 01
28, RCL 1

if display shows 0,

RCL 4 for root.

29 RCL 2 43 X
30 *GTO 01 44 3
31 STO 4 45 .+
32 2 ' 46 g X = 0
33 47 R/S
34 - RCL 4 g RTN
35 X .

.48

36 4
37
38 RCL 4
39 X 2.4142

40 6
41. + 7 tteratior.

42 RCL 4



x
1 7

- Sol. 5.4 2

3) -1.7321, -.4142, 1.7321

4) - .1.8794,. .3473, 1.5321

5) .1127, .5, -.8873

6 -1, -2, 6.6056, -.6056

7) 1, 2,
/

5826, -8.5826
.

8) -2.4265

9) -3.8737, 0.1497, 1.7240

z

"V

^1

132
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.1.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1

I

I
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Sol. 5.5

So)utions to Exercise Set .5.5

1) A(x) = (x + 1) (3x - 2)(2x+ 3)

2) B(x) (x - 3) (x 2) (2x - 3)
3) C(x) = (x + 3) (x + 3) (x + 1) (2x - 3)

1,
4) D(x) = (x - 1) (x - 2) (x - 2) (2x - 1)1= 7
5) E(x) = (x - 2) (x - 21.)(k + 2i)

F(x) = (3x - 5) (x + i) (x - i)

7) G(x) = (x - 2) (x + 2) (3x2 x + 5) =

55.=.(c 2) (x + 2) (x - 1
- i) (x + Ir5V

.6 i)

8) ,H(x) = (x - 3) (x + 3) (2x2 x + 3)

(x - 3). (x + 3)( x.- k i) (x k i)

'9) J(x) = x(2x - 3) (2x - 3(2x - 3)

10) K(x) = x(3x -'2)(3x - 2) (5x + 2)

r

Aft

1 33
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14

4'

2) SerPentine

DoMain (-Po ,00

Range 1-1.5;

S(x) b

hoilzonVil asymptote
.

Pilaster

.Domain

ss , (-00 , -2) U (-2,2),U (2,too)

Range ( , 00 )

II

r

Sol..5.6 -, 2

6-60 . ,

.... 1 -., -;
.

t

. tc)
- I

1
.#

I

Vertical 'asymptotes x = 2 , -r

x = -2

Hortzental asymptote'

P(x) = 0

4) Witch

Domain ( - oa cso )

,Range (0, 2) ,

Horizontal Asymptote-

W(x) - 0

. ,

! . .

6 - -----
-

I

-S.-. .

1 .1

1 3 5 0

1-

.4
.11..

0

(. I

... . .: ..! _I .. Is -'





13)

14) Solve for x in terms of y

yx2 xi

(y 1)9[2 - yx +y= 0

Using 'the quadratic formula

Y jY2 4(Y 1)(Y)
x (y 1)*

y
2y - 2

Fox c to be real b
2

- 4ac > 0

-3y
2
+ 4y > 0

y(4 *- 3y) >.

y > 0 anddi. - 3y > 0

y >0 and 4 >3y

y. > O. and y < 4/3

137,

OR

OR

Sol. 5.6 - 4

V

(L, H) 4 (0, 4/3),

-Range -7[0, 4/31

y 0 and 4 - 3y 4.0

y_ < 0 and 4 < 3y

y < and;y > 4/3

0

44#



a,

I

SolutionstoExercise Set 5.7

5)

6)

7)

Ap,

Sol. 5.7

154 0

8

76

3.75

4/21 .905

4392

71/48 .1.4792

r
8) Since the f(x) > y(x) for all x in the interval ra, b ,

-id the function d(x) = f(x) - g(x) . Ueing the functiA

d(x) the required area may be found.

9) ;- 7.1458

I

N = 100, area is 7.1451

.1

10)
504 = 100.8

rl ==. 100, Area is 100.

133

_

1



Solutions to,5.8 Chipter- 5 Teit,

T. Solutions-5.8

(2) (2)

(4) (3)

(6) (2)
7Yi -2, 1, -.5, -.5.. 7(b)'

4 2) ,f(x) 4x + 8x - 3x - 7x -2

d) -1 4 8 -3 -7 =2'
Air :4 -4' 7 0

44 -7 0 42
sr -4 '0 7

4,0 7= m

e) (7,2J, 74)
or

)

Y

"1,,...1.1(-2)1 7(x - ( -2))

8 t 1, VA.

b)

9)

I

+5 =

b) (2,. -1)4 (-1, 1

c). .25

13-9

s



Solutions to Exercise Set

1S(a) ))8(4096)(-1)

-32

Sol. 6,1 -

I

1

(b) (8(-2)
12

(-1)
9) 3'

2 (-2)
4 (-4)3. `

2(16)( -1) -32

2) (a) .):j 81(. 0000009536743164)' "(b) 6.1(. 0625j.5)

I) .00007724761963 3(5)5
, .

3(.031,25) - 09375

(

3'9 = t:6879-

2.9240 + 2.9240 5
4i

(1 + 1)
4) (a))

2.9240 '0)1,

541.9.

2 + 1 = 2-

.09375

2.6879 ( .09)
..00

2.6879

5)(a) (2.6651)
J17 '0) 2

07.

4 22 - 4

6) (a) (2.1746)
07

(b) 4-2-. 127

3 U3 =3

7)(a) .1790
.09

(-

1.9889

(b)
11-3 22.7 (.3)

6

5.5866(.09)- .5028

1.9889

1.40



4

t

p

t.

8(a)' (:2887)
-8

(b)

4

9) 8.4021i

111) 13.1149i

13) -1.5518

15) 82 ; 81 0

4

..

Sol. 6.1

611) 8

6A-)+8

+8 +4
6 =

3
8

2
8

t

3
4 28

6
8

.14)

VA
8

101

12)

.

8

20,736

1:77251'

-4.9619i
-

-1.7333 -

8 8

-.7

Yast
8

.40 ii.44 406 .400. Vase4L
8. . 8 8 8 - 8

A

= 8(2.824)(1.6814)(1,2968)(1.1388)(1.0671)(1.0330)

(1.0164)(1.0082)(1.0031)(1.0010)(1.0010)(1.0005)

(1.0003)(1.0001)

= 63.9919

82 64 by 'direct cateulation

1141



Sol. 6.1 - 3

i Al Iv 'Ave
-

lafrr %ad /0t316) ' 9 p9 9 9 9 9 9 9 9 . 9

a. 9 (2.0801) (1.2765) (1.0348)(1.0275) (1.0091)(1.0030) (1.0010)

(1.0003)(1.0001)

26.9985

914 = 27 by direct calculation

17) 2213... 27'3 27.03 . 27.003 .27 0003 27 00003

(2.6879)(.1.1039)(1,0099)(1.0010)(1.(101)
3 .

2773.. 3 by direct calctilation

18) 5411. 5.5 5.07,, 5.001 5:6004. 5.00002

(2.2361)(1.1193)(1.0016)(1.0006)(1.0000)

2.5004

5.97 = 2.5685 by direct calculation

19) 6.1ff = 61 6.4 6
."01 6.004 6.0002 - 6.-00001

6(2.0477)(1.0181)(1.0072)(1.0604)(1.0000'5

12.9009

12.9010 caiculiftion-

11
20)

- (73:96)(1.5376)(1.6667)(1.0130)(1.0002)

= 122.9147

8.6K = 122.9142 by direct calculation

8.6E-= 8.62 8.6.2 .8.6 .03 .8.6 8.6006 .8.6.00007

142,



e
Sol. 6.1 - 4

21)
; /11- .1 fi.0005

= (31.0063)(1.1213)(1-.0469)(1.0012)(1.0006)(1.000/)

= 3674620

= 36.4622 by. direct calculation

22) 1r2/5. = 1'-21 Ir2- .7 03 ji .002 .00005

= (1.4142)(1.2746)(1.0105)(1.0007)(1.0000).

= 1.8226

= 1.8226 by direct calculation

23) (12,348262 = [17348 x 102 + 26/2

A

1

= (17348 X 102)2 + 2(17348 x 102) (26), + 262'

- 300,953,104 x 104 + 902,096 X 102 + 676

3,V,531,040,000

+ 90,210,276

3,009,621.250;276

24) (12345) 3 = (123 X 102 + 45) 3

= (123-x102)3 + 3(1234i102) 2(45) + 3 (123 x 102)(45)2 +1

= (1860867 )C 106) + (2042415 X 104) + (747225x19,2)+ 91,

1,860,867,006,000

20,424,150,000

74,813-,6C3

= 1,881,365,963,625

I
- 25) (27)8 = .387,420,489 X 272 =

387,420,489 [729j = 387,420,489 [700 + 20 +)93

= 271,194,342,300 + 7,76°,409,780 + 3,486,784,901

= 282,429,536,481

143
1



2
10

- 1,073,741,8"2-4-[1624]

1,0731,741,82411000 +10 +

1,073,741,824,000

. 6.1 - 5

21,474,836480

.4,294,967,2964

1,099,511,627,776

27), 011e 1.7608,

r2-so ( 2# (wri)

Notice that in general, y # xY.

fr

'144
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Solutions to- Exercble Set 6.2..

Sol. 6.2 - 1

'1) 1og3g = xi 1og36

= k /1.6310) = 8155

3.8155
2..4496

= 2.4495 by direct calculation

2) log3f8 = log?

= (1.8930) = .9465 .

94653. 2.8288

= 2.8284 by direct calculation

3) log3(8 X 7) = 1og38 + 1og37

= 1.8930+ 1.7712 = 3.6642
,

33.6642 = 56.0103

8 X 7 = 56 by direct calculation

4) log3(9X6) = 1og39 + log36

= 2 + 1.6310 = 3,6310.

3.6310
3 , = 54.0042

9X 6 = 54 by direct calculation

5 r-y-
5) log3v o

1
5 log 6.

= i(1.6i10) = .3262

3.3262 = 1.4310

. 1.4310 .

6) log3t5-. . 1og35
ti

= (1,4650) = .2441

3.2442 1.3077

mg,117- 1.3077 by direct calculation

145



7) log33/4.= log31 - 1og34

= 0
/7

1.2620 = -1._2620
h

3
-1.264

3/4 = .25 by direct calculatiorY

8) log3 5 = log31 log35

0 = 1.4650 = -1.465b

3
-1.4650

.2

1
= .2 by direct calculation

9)
6437log3(j) = 1og36'+ 3/41og35., lOg38

) 4

1.6310 + 3/411%4650) - 1.8930e"

= .4705

3'
4705(-

= '1.6768

7 1.6771 by direct calculation

10) log3(53 1 = 1og35 + ilog37 - 1434

76'1.4650* i(1.771 "2) - 1.2620

= .7934,

3.7934 = 2.3908

5/T= 2.3912 by dieci calculation4

146

Sol. 6.2 - 2

MO.



AIR

( 3

5 1
II.) -log

3
= log3 (1og33 + 110g39)

3\j-9-
= 1.4656 - (1 + I

3
(2))

= -.2017

3-
:2017 = .8013

= .8012 byidirect calculation

12) log3 (-47) = 1og32 - (1og35 + k 1og37)
5V7.

= .6310 - (1.4650 + II (1.7712))

= -1r3196

3
-1 7196

= .1512

2.

5iT

(13 - 18)

.1512 .by diret calculation

Sol. 6.2 , 3

n 11 \ 12 13 14 . 15

[--
log n 2.1827 ?.2620

1

2.3347 2.4022 2.4650
I

to compute log311

3
2

= 9 small

33 = 27 big

32'5 '4.'15.5885 big

32.125= 10.3248 smalll

big\32.3125\
7 12 6868

32.188 11:4449

3
2 1719

= 10.8708

'log 12 - 1og33 + log

32.194

32.1837

32.177

32.180

32.182

32'183 n,

32'1827

= 11+ 1.2620 = 2.26

147

0

11.1544 big

11.0120 big

10.9414 small

10.9770 small

10.9951 'small

11.0041 big

10.9999 small

1



0. -

Sol. 6.2 - 4

to compute 1og313 from pre;tious work.

32.330232.5 .15.5885 big-

32;3125
- 12.6868 small 32.3331

32.33463
2.4063

14.0628 big

32.33533
2.3594

13.3573 big

32.315032.3360
13.0176.' big

32.3243 - 12.8514 stall 3
2.3348-

3
2.3347

=

=

.

=

12.9349

12.9769

12.9976

13.0083

13.0033

43.0012

12.9997

'small

small

small

big

lag

big

1og314 . 1og32 + 1og37 = .6310 + 1.7712.5 2.4622

1og315 = 1og33 + 1og35 = 1 +T..4650 = 2.4650
IP

1213) log31.2 = log3(70 = 1og312 2.2620 - 2.0960

. .1660

3
.1660

= 1.2001 by direct calculation

1414) 1og31.4 = log3(0) = 1og314 -.1og31Q - 2.4022 - 2,0960

. .3062

3.3062
= 1.3999. by direct calculation

15) log3.13 - log3(1-(:14)'=tiog313 - 2 log310

= 2.3347 - 2(2.0960)

= -1.8573

,3- 1.8573,.= .1300 by direct calculation

16) log3.15 = 1gi 1og315 - 2 log10
10

= 2.4650 - 2(2.0960)

-1.7270

3- 1.7270
= .1500 by direct calculation

148
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Sol.' 612 -5.

di

17) log3.0015 = lo 15 ) =
g3

(
,

1og315 - 4
- 10

2.4650 - 4(2.0960)

= -5.9190,

3
-5.9190

.0015 by direct calculation

18)' log3.00012= log3(1102 ) log312 - 5 log10

= 2.2620 - 5(2.0960)

= -8.2186

-8 2180
3 a .00012 by direct calculation (to five.

deciialeplaces)

f

19) log n < 0, when km< 1.

20 On = O for-all n # 0.

21) 1" - 1 for all n..

22) (-b) would be positive or negative so that signs would

be an inconvenient problem in computation.

23) No: Negative numbers do not have logarithms.

24)

25)

b= N.

a .' c d e f bg.

2, 3

-.

, 3

,

.

0
.5

.625

.6290

1

.75

.6875

.6563

.6407

.6329
.

.5

.75

.625.

.6875

.6563

.6407

.6329

.6290

.6310

1.732
2.2795
1.9870
2.1282
2.0564
2.0215
2.0042
1.9957
2.0000

149
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dod



. ,

27) If' - { n
1:

`n
2'

n
3' ..1

is a geometric sequence it

,3"can be rewritten as ffln.r,nir, nir
2
, nir , ... } . 14 .

-..-

...

Thus flegbni, log02, logbn3, ...) becdmes
i

, flog:N, logbnir, logbnir2, logbni.r3, ..A's=
c-....:-

Ilogbni, logb4-I- log,Dn-2-lobr 0
+ log,n1 ,, logbr 1- logbni,...)

. ,. 1
r-'''- V

which is arithmetic with 4 ,,= Togbr,. b > 0, b 0 1 by the I,

, 0 1

el

noymarl conversion of base, for logs. )-

a

r

0 .400

9

6

E

a.

1;\

esi

9.

40
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Selutions to Exercise Set 6.3

1)

3)

5)

7)

9)

115

13)

15)

' 1og,54 5.7549.
4

1og110.009 = -119644-

, log156 = 5.1699

jog.R.8 = 1.8165

log 0310 = -0.6567

1ogp12

logafg =

1

420 =-Tbx

20 log 4 = x.

12.0412 = x

420 has'13,digiti

17) 12719 10X

19 log 127 = x

= x

w719,ipas 40 digits

i.9)

20

23)

25)

26)

= 10x

log 57 = x

158.0287 = x

5790 'has 159 digits

4+ 6 = 2.5

=

= 4

'2 + 0
5

5

6

.

+ 0

+.2
..

5)
.8

- 2 + 1 + 0,

+ 9' -1:= 16

4

Sol.'6.3 - 1

. 2) 143150 = 4.5609
r

4) log40.416 at -0.6327

6) tog j-3-7 =

. 8) log rt 1 =
II

,10) 1og.79

12.) ion"' =

14) log
x
x
2

3.5425

0

-6.1603

1

.0

16)

518
6) 10x

./
18 log 5 = x

12.5815 = x-

0 has 13 digits

i53
18) 25312 10X

12 log, 253 = x

28.8374

253
12

has 29 digits
o'

20)
85

- 10x

85 tog 63'

152.9439 = x

22)

24)

'63
85

has 153 digits.

4 + 0 c

+ 6

-2 4 5/2
6/2



27) loi23,

1.5850

log32

0.6109

28) . variouip'answers

29) Logab (lOgba) = 1

30) het logab = x

a
x

= b

log57,

Sol. 6.3 - 2

/

1og75 logi02 log210

1:2'091

. (bY)x = b

xy = 1 1

31) Verbal algorithm to compute loggia

1. Remember a, b
2. c 4"' log a
3. d ....--log b
4. Compute 2 = c 4 d
5. -Display ,2

0.827r ..az.2-

logba 7 y

by = a

CO

3.3219

32) HP 33E TI 58 TRS 80

1DEM LRN Input A, B

f log 2nd log C =-LOG(A)

STO 1 STO 01 D'= LOG(B).

R/S- ., R/S L =C/D
f log 2ndlog, PRINT L

RCL 1 , STO 02

X 3°4 y RCL 01
. ,

i:

MU RCL 02

g RTN =

g/S .

RST

LRN.
_

RST

t

152
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t

I

Solutions to 6.4

EXAMPLE 6.4.1
-

n a
n

1 2 6
2 7

3 2.3704 8

4 2.4414 9

5 *2.4863 10

EXAMPLE 6.4.2

n sn

1

2

3

4
5

6

7

8

n

a

I
Sol-N 6.4

n

2.5216.
2.5465
2.5658
2.5812

1 9

2 , 10 2 71828153
2.5 11 2.71828180
2116666667 12 2.71826183
1.70833333 13 2.71828183
2.71666667 14 2.71828183
2.71805556 15 2.71828183,
2.71825397' 16 2.71828183

,. .

2.71827877

Solutions to-Exercise Set 6.4

1) HP 33E: Fil Fe9

TI' 58:

TRS -80: EXP. (1)

-2) 2.715568521

4) 2.718281627

6). Because of rounding the calculator adds

1 +40-16 =

7Y The sequence never quits so the number

never stops.

in x

3) 2.718010050

5 by calculatioh 1

153

that it represents.



A

' 8) About 1 minute and 5 seconds

9) About 2 minutes-and'40 seconds
t

10) Based on 6 minutes to do 100 terms,-5 x 107 minutes'

'hours ; 34,722'days ; 95 years.,

Sol. 6.4 2

.

11) Based on 5 minutes to do 100'terms, '5 x 8
minutes = 950 years:.

12) 2.718281836 13) 2.718281834

30 1 2 L 1

ETE , ET
_

ET # 0 ....._
14) No, because

44,019. Ausb ix& At

15) The series- nevr quits so the number that it, represents

never stop.

in 10 (1og10e

Let x in 10 then e
x

= 10

y logioe then lOY e

(10Y)x = 10

'xy = 1

18) false. in 1 = 0, log 1 = 0

19) true. This is a special case of logb(p = logbx logby

20) false. In xP = p in x

21) false. ttn e = / and -e

22) . true.

23)- 41.4118 24) 1.4141

.25) 2.7216 26)i,2.7183

27)
J7IF

does not exist f (x) = Jx is a function only

for real numbers x.
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Solutions 6) Exexcise Set 6.5

1) a) N = 200

b) N = '200

c) 15,000 =

Sol. 6.5 1

e'
27 (30)

= 658893.6x159 bacteria
1

2.355977884 X1016 bacteria

200 e'27t.

75: = e`, ..../ -

in 75. = .27t In e r .,
-In 75.

t = 7.4626 'It will take 15.9907 , minutes I.27

2) a) 7.5 = 15 ek(5)

.5 = e5k
I

A ' '

In .5 = 5k-in p . I

27t

10,

in .5
k = -0.13EZ

e70 1386 (12)
a

12.1580 grams will,disappear
= 2.8420 - 2.8420 'grams will remain

b) 9 = 15 e-0.1386t

= e-,0.1386't

in .6 = -0.1386t.

3.6856 = t It w ill take 3.6856 days.

I
: \\,,, 3)

oy=cekt *...5
= e-1.609.4g

.04 = 1 ek,,(2)
.

in :5 = -1.6094t
1

In .04 m ?tik. - , .4307 = t

-1.6094 = k The half-life is .4307 hours. -. I
. .

155



Sol. 6.5 - 2 "

"4) 7
y =-c ekt 2000 = 1000 e'1946t

7000 = 1000 ek.10 2 e.1946t

7 = e
10k

In 7-= 10k

.1946 = k

5) p'jt

A ='5000 e'05(7) = $7095.34

6) Sidney: A = 5000 e°5(5) . $6420.13

.055 5(12)Susie: A = 5000 (1 + $6578.52

In 2 = .1946t

3/5619 =t

It takes
11
3.5619 hours.

Susie made the better. investment.

7) 462,768 = 532,759 ek(10)

in 462,768 = /n 532,759 + 10k

In 462,768 - ,fin 532,759
= k = -.014110

e-.-0141(20) = 401,846.

' he population will be 401,846.

8) 497,000 = 487,000 ek(10) 1,000,600 = 487,000 e002t
elOk

1000 = 487 eM2f

in 497 In 487 + 10k . In 1000 -,/n 487 + .002t

In 497-/n 487
k = .0020 in 1000 -.16487

10 .002

359.7456 = t

,

In 1960 + 360 = 2320 the population of Atlanta will

be 1 million.

1 5.6



a

Sol, 6.5 - 3

9) 2 = lk33 y = 3 X 109e0210(30)

,in 2 =33C y = 5,633,585,463

.0210 = k

10).a) y.= c e
kt

c is original amount of sugar

y is the amount of sugar at time t_

k is to be determined

b) 11 = 30ek14)

In 11 = in 30 + 4k

in 11 In 30 k = 2508
4.

207. (30) =
e-.2508t

30e-2508t

2
e-.2508t

in .2 = -.2508t

11) a)

6.,4116 = t

It will take 6.4116 hours.

P = 50e-365/250

= 11.6118 watt: at the end of one year

b) 25 = 50e-t/25°

.5 = e
-11250

) In .5 =

-250 (in.5)=. t

173.2868 days = t, the half-life of the power supply

-1,57



I

1

-Sol. 6.5 .

c) 10 = 50eP-t/250.

.2 = e-t/250

( -250) (.fin . 2) = 4-t = 402.3595

The operational life of the satellite is 402 days.

12) a)

I

P = 14.7(.5)7775 ,

fk 50,-h in miles

P is pressure in lbs /in.2

,20

b) P = 14.7 (.5)7775

= .2065 pounds per square
h.

c) 25(14.7) = 14.7 (:5)40)

.25 = (.5)h/3..25

3.25 (In .25)
In .5 h

6.5 = ha

The altitude is 6.5 miles.
h

d) .01 (14.7) = 14.7 (.5)3'25

3.25 (1n5 .01)_

21.5925 = h

21.6 miles is above

15

inch

atmosphere.

L

,-)



Sol.- 6.6 - 1

.

Solutions to Ekercise Set 6.6

I) Ln L = In a +(n-1) in r
1 7 in a =-n in - in

ri - in a + In r
/1-1 r

-2) -in x = a cn inb
in - in, .9.*

c- b n

4h 3) 3x

"5) 7x In 5 -=` (5x+1) in 7

4)

c

x
2
,-

x
2
-e 3

'7(1
5

3

Q n

2664)

7x in 5 = 5x in 7 +-in 7
x (7 in 5 - in 7) = in 7 1571192.118

in 7
x 71n 5 - 3 1n 7 .. ,

x =,1.2664

6) x-2) :/n 3 = (x -2) in 5

x Ln +2 In = x in 5 - 2 in 5
xIn 3 - xin 5 = -2 in 5,- 2 In 3

+2 in 5 + g in 3
- n 1 + 5

x = 10.6026

II

7

5 (1.2664)+1

1571298:978

1
ck: 310.6026+2

5
10.60264 iu

1030310.973 1030289.697.1.
.

7Y# log x + 1 = 10.'2 'ck: log-log-0:2752 + 1) -.2
11

10
2

x + 1 = (10) -.2
= 3.2752

15j
0



8) In (x-3) = e-1;2

(0e-11.2

x = 4.3515

9) 1oWx+1) + log5 (x+2) = 1

(x +1) (x +2) = 5
\ Of.3x + 2 = 5

2x + 3x - 3 = 0

X = t)32 4(1)(3)
2

x = .7913 x =

reject x > 0

Sol. 6.6 - 2

ckz
An In (4.3515-3)

.41.1999

,..

ck:
log5(.7913+1)+log5( .7913+2)

.3622 + .6378v

1

,10)

ti

log3(x+3)-- log3x = 2

x + 3 = 9

ck:log3(.375+3) log3.375.

4

1.1072 - (-.8928)

2

2

x

x + 3 = 9x

3 = 8x

.375 x 11.

c

1,0



11) in (7x - 12)'
in x. .

logx(7x-12)= 2

x2 7x -;.12

x2 - i c 12 0

(x-.4) (x-3) = 0

x = 4, x = 3

12) log (5x-6) _
log x

logx(5x-6)

x2

Sol. 6.6 -

ck:gan (7(4) 12) I, 2In 4

2 c :

2

= 5x-6

-- x2-5x+6 = 0

0

x = 3, x = 2'

in

in 1617-4
2

(7(3) - 12)
Ln 3 .

og 3

logy

9
O

og

log

13) in x In x = ck- in 1.89031. 903
(in x)2 = in

in x = 41n; 1.5

= 14903

1.5

14) log x log x i.og 2 ck:1.5372log 3.5372
(log x) 2 = :log. 2

log x -1 trir,g2- 2.0000

x =i1 3.5372

161
!,

2

2

2

1.5

2



Sol. 6.6

15) (e-x-2)(e-x-1) = 0 ck:e_2(_:6931),34+.6431+2
lie.' = 2 eLx 1 '

-x = in 2 -x =,In i
x = :.6931. x'= 0

s

16) (ex-3) (ex+2) = 0

ex = 3 ex = -2

x = in 3 7 x = in(--2)
x = 1.0986 2 reject

x17) .111 = e1.2

x = (e)
x = 27.6636

185 10 1og x
= 10-.3

10-%3x = my
x = 3.1709

r. 4 -6 +2

0

e0 --3e0 + 2

--3- + 2
..

0,-------- --'

ck: e2(1.0986)_ e1:0986

8.9998 - 3
.5..9998

ck:
in (In 27...6836)

1.2k

VP

Pk: log(log 3.1709)

19)- x = i3 77 20) x,- 437----f. x,
x2 := 3 + x = 5+ x

- 3 = 0* k x2 -- x - 5 = 0
1 ±)'1 + 4(35x = 2

1. + Irii x= 1x. . 2 ' 2 '
x =2,3028 reject, x >0

162g,

x

x

0

0

6

1.2

-.3

. 1'+ J1 + 4(5)
2

1 + FT 1 -... Jii ,--2--- x -7-2--
2.7913 reject, x > 0

0.

I

-A

,I,



`"),et'

-21) x - 2 = 1

ir

4 + 1
4 + 1

4 + 1

_

Sal. 6.6

x = 2 + 1 4

4 + x - 2

x = 2 + 1
R-T-7

x(x +2) = 2 (x+2) +1

x2 + 2x. = 2x + 4 + 1

x2 = 5

x = r5 2.2361

22) x - 3 =- 1
6 + 1

6 + 1

6-7+-

x = 3 +
6 + x-3

x = 3 + 1
iT5

x(x-3) = 3 (x+3 )' + 1

x2 -3x = 3x + 9 + 1

x2 = 10

x = TIT ; 3.1623 ."..

. 4
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9

i) monotonic decreasing

11) The domain is all real numbers.

The rangei; all positive real numbers.

f(0) = 1

f(1) = b

lim f(x) = + oo

lim f(x) = 0
. itfr=t +so

The functions-arse continuous.

The inverse is 1(x) logbx .

The functions are monotonic decreasing:

12) Generalizations about f(x) =-bx when b >0, b # 1.

"1. The domain is 41 real numbers:

2. The range is the positive real numbers.

Sol. 6.7 - 3

13)

3. f(0) = 1

4. f(1) =b

5. The functions are continuous.

6. The functions are monotonic.

7) f
-1

(x) logbx.

f(x).= lX fits all generallg-

(

zations except (2) and (7), It0)
__ 7 3s not considered an exponential

function because f(x) T.' 1 'for

all x
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Sol. 6.7 - 5

15) The domain is all positive real numbers q

.The range is all'real numbers

fil(0)

1-1(1)

4e
f(x)10.= + goo

NL-94

lim-f(x) = -00
-+ Oa

The functions are, continuous

f
-1

(x) = bX

The functions are monotonic decreasing.

16) The domain is all positive real Numbers

The range is all real numbers

f (0) = 1

-
f

1
(1) = b

The functions are continuos

- /
f ,(x) = bx

The functions monotonic.

17) f(x) = logbx l' cannot be graphed because 1

cannot be the basei,for /Op,. 1 Is not a base for logs be-

causelx, r.r. 1 .for all x.

r

16ci
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Sol. 6.7 - 9

23) 0° is undefined.
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Sol'. 6.8 - 1

Solptions to Exercite Set 6.8

(1 - 10) Build slide rules and physically perform calcu/ations:

'(11 - 14) Divisions are performed on slide,tulet by the fol-

lowing operation:

3.6 4. 1.2

13'6 1/4A:Lthli) 5 +L... 5.6
-14-o-jo;01

L-L I 1

(15 - 18) Tables below:

15) xy = 3

x. 5 10 50 100 500 1000

y .6 .06 .03 .006 .0003

16) -xy a 4

x 5 10 50 1 100 500 1000

y .93 .74 .'
1

.34 .20 .16

17) x y
2

= 1.7 I

x 5 10 50 100 500 1000

y .58 .41 .18 .13 .06 .04

173.



Sol. e.8 - 2

18) x3y2 = 3.1

x 5. 10 50 100 500 . 1d160

y , .16 .06 .005 .002 .0002 .0001

1.1

:

t

174



4
Sol. 6.8 - 3

40 . (19 - 22) tables appear below

19). y = 1.7x

x 0 1 2 3 , 5 ' 6

y 1 1.7 2.89 4.91 8.35 14.2 24.14

.20) y = 2.5x

x 0 1 2 , 3 4

_

5 6

y ,1 2.5 6.25 15.63 39.06 97.66 244.14

I

21) y = 231

x- 0 1 2 3 , 4 5 6

Y 1 8 64 512 4096 32,768 262,144

31.1x

x., 0 1 2 3 4
, 5 6

Y 1 3.35 11.21 67.54.

w.

125.70 420:89 1409.29

175

4





23) iog y = 3 log x full log
24) 2 log y = 3 log x full log
25) 3 log x = 1.2 log y full log
26) 'log y = log 5 -1.. log x full log
27) log y = 2x log 7 semilog

28) log y = x lag 2 semilog -

1 '1

Sol- 6.8 - 5



t

Solutions: to Chapter 6 Test

-1) 1.4758i

3) 852,891037,441

2 -'42.55

sy

/

-8°

2) 1.14.650

6) log S = log a + (n-1) log r
log X - log a = lag r - log r
log S a + log r . 4log r n

T. Sol. 6.9 - 1

log

og r.
1

.
7)1 l'ext2) log 5 = (x-2) log -3

= n

A log 5 +, 2 log 5= x. log 3 -- 2 log 3
. '4 5 .

I I I o
x log 6 - x log'3 = -2 iog 5 - 2 alog 3 0

lie x = -2 log 5 - 2.1og 3 a

-10.60264 I '-- a .'log .5 - log 3
-

68) Qri (x-3) = 10-*2

x13 = el 9-!
x = 4 8794 .Y /

9) . full tog 10) semilog
. ,

.11) 4) N -1000e'.25(3°) = 1,,80.8,042 .
P

":

b) 50,-600 = 1000i" 25t
50 = e' 2t

. /4,-*.,

:
, .1,,t; 50 = .25t ,/ n 'e 11

111 513 =.25 t 15:6481 minutes
,....'

= 1.8794

I
1 7. 6.

4

(

-

or.

1

%lb



T. Sol. 6.9 2

4

12) positive real numbers
13) b

14) 1:,/

15) 0

16) falie
e

ti17). true
18)` false
19) true

ONO

20) false

11,

V

J

a

17j
r

4

.

f



N. J

.

'Solutions to Exercise Se' 7_1
JI-

1

'Sol. -7.1 .--
i

4

(1 - 6) Answers may vary.

each -case k is an- integ

General forms are listed below. Itt'

.1) C(7 2C--) 2) D(5 + k 2/ici).
i) C(5q. + k 2/k ) 4) C(3ir + k 21%)

5) C( -.3573 + k 2 (, ) 6) .G(-1.5826 + k 2/1iL )

(7-12)* ,Answers may 'vary. Genertal forms- are listed below. In each

case k is'an integer.

7) G*(1.2 + 4k)

/--
'9) C*(- 0/6 + 4k)

11) S- C*-(e--+ 4k)

(13-20)

.13) . (0!1)

15) (-.8660, -.

17) (.2837, - .9589)

19) (.1559' ..9878) s,

"21) '.7854 ,-I- k 27 radians

'45 + k.360 degrees

22) 1.0472 + k
n.

2 u radiaris

8) C*(-3.7 + 4k)

10) C*( VI --' 4k)
- .

.1-2) -C*(-e/' -+ MO-

14) .(0',-,1)

16) (-.7071, -J071)

', 18) (-.8391, -.5440)

20) (-.9117, .4108)

60 + k 360, degrees

23) 54535 + k 2/1' radians

318.1897 + k 360 degrees ,

I*,

24) "..'6155 + 'k 211- diens

35.2644 + 360 degrees

it

4

. I
..

I

II

,



25) 4.0689 + k 20 radians

233.1301 + 360 degrees

26) 4.3009 + k 211 radians

246%4215 + 360 d4rees

27) a) (5,0)

b) 100

29) a) ( , 0)

b) ,29'2

es,

I
t9

O

28) a) (3,0)

"b) 61
/N

30) a) (5.8310, 0)

b) 36.6370

4

4



... 



4
Sol. 7.2.7 2

11) A circle whose center is the pole and whose radius is 2.

12) A. circle whose center is the pole and whose radius is.1.

1) A line through the pple which makes a 45° angle

'with the axis.

14) -A horizorital

15) HP33E

(key 9-)

ENTER

(key
/°.

)

f R

TI -58 TRS -80

II
(key.-. ) INPUT R:

4
T

x< t X = R*COS(T*.01745,33)

II(key &- ) Y = R*SIW(T*.0174533)

2nd P'-, R PRIN',"("X","Y"),

(display is x)

R

(display is y)

16) (2, 90°)

.18) (2, 135°)

20) (5, 216.8699°)'

22) -(0,.-*6) 23) a) (4ff, -4)

0
b) (6.9282,-4)

(display is y)
/

x .''t

(display is x)
.

17) (1, 180°)

19) (4, 330°)

21). (13, 241.3801°)

, 3) 25) a) -(0-, -1)

26) (10, .5)

b) (1.7321, -1)

11

Ir b) '(-1.7321, -1)

28) Circular functions hkhave like polar coordinatek having' II

pe2riod 4-4.,._ ---N *'
radius .

'11'

II
29) C(5) g (1, 5 radians) = (1, 286.4789°)

= (.2837, 7..9589 rectangular

.

R.represents/4 , T represents.
. .



I

Soll 7.2 - 3

50) (:5, t5 /2)
angular

= (1, 60°)
polar

= (1, 1.0472 radians
polarrect

t = 1.0472

i.

I

. 4

184



-Sol. 7.3 -

1

11) x2 + y2 =

13). x 2 + y
2 - 3x- 3y = 0

12) tlix - 3y = 0

14) x2 + y
2
+ 2x - 3y = 0-

15) x = 8 . 16) x
2y

9

17) 8x
2

- y
2

- 12x + 4 =-- 0 1i1) \ 3
....

---: '' 10) x -=7 I 20)-

21) limaort - inner loop

23) 4 leafed rose

25) lemnis- cate 17/0 origin

27) ellipse

29) cardioid

) x -=7 I 20)-

21) limaort - inner loop

23) 4 leafed rose

25) lemnis- cate 17/0 origin

27) ellipse

29) cardioid

-31) Spiral of Archimedes

33) logarithmic spiral

-31) Spiral of Archimedes

33) logarithmic spiral

i2y2_ y2 0

22) cardiod

24) 3 leafed rose

26) line

28) parabola

30) limacon - no loop

325 reciprocal spiral

34) line

1

i2y2_ y2 0

22) cardiod

24) 3 leafed rose

26) line

28) parabola

30) limacon - no loop

325 reciprocal spiral

34) line

II

1 ;5 5,

-Sol. 7.3 -

1 ;5 5,

(11
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-
Solutions to Exercise Set 7.4

Sol. 7.4,-

%

1) 3.6056 Scos 303.6901° + i sin 303.6901°)

2) 5.8310 (cos 149.0362° + i sin 149.0362°)

3) 6-(cos 330° + i sin 330°)

4) 2 (cos 60° + i sin 60°).

5) 1 (cos 180° + i sin 180°)

6) 6 (cos 0° + i sin 0°)

7) 5 (cos 90° ;f- i sin 90°)

8) 3 (cos 270° + i sin 270°)

9) 4.3301 + 2.5i

11)

13) -.3427 + .6446i

15) .1510 - 1.7255i

.

,10) -2.5981 - 1.5i

12) -1

14) -1.5526 - 3.0472i

16) -1.9662 + 1.7764i

17) 15 (cos 116° + i sin 116°)

18) 14 (cos 348° + i sin 348 °) -
s

19) 3 (cos 51° + i sin 51°)

20) t/2 (cos 135° + i sin 135°)

. 21) 1/3 (cos 150° + i stn 150°)

22) 2.5 (cos 161° + i sin 161°)

23) 9 (cos 36° + i'sin 36°)

24) 25 (cos 140° + i sin 140°)

25) 2 + 35-.= 5.5678 (cos 68.9483° + i. sin 68.9483°)

2 - i 113 = 2.6458 (cos 319.1666° + rain 319.1666°)

product = 14.7313 (cos 28.0549° + i siri 28.0549 °) --11..nno3 + 6.97'rf

1b6



6

Sol. 7.4 - 2"

26) UI - I = 2 (cos 330° + sin 330°)

1 + it.1 = 2 (cos 60° + i sin 60°)

quotient = 1 (cos 270° + i sin 270 °) =

27) 5 -'2i 5.3852 (cos 338.1986° + i sin 338.19860).

6 + .5i = 6t.0208 (cos 4.7636° + i sin 4.7636°)

quotient = -.6356 (cos 333.4224° +.1. sin 333.4224°)

=4-.5684 + .,28441

28) (1 + 3i) = 3.1623 (co-71.5651 + i sin 71.5651)

power = 100.0028 (cos 286.2604 + i sin 286.2604).

28.0011 - 96.6b26i

= 28 -,96i

29) d =
J01-02

()-(1)2

30) r1 = r2 because the radii must be the same

& = 0-2 + lc 360o because the angles' Elitist put the point in
t

.
the same position in the plane and x = x + k360 for all

angles x.

S

1 7



Sol. 7.5'- 1

Solutions to Exercise Set 7.5

4) t3.1623 (cos 161.5651° + i sin 161.5651°0 4

100 (cos 286.2628° + i sin 286.2628°)

28 - 96i

'2) .[3.6056 (cos 303.69t1'+ i sin 303;6901°)] 5

. 609.3793 (cos 78.4505° + i sin 78.4505°)

122 + 597i

3) 243 (cos 140° + i sin 240°) = -186.1488 + 156.1974i

4) 128 (cos 29° + i'sin 29°) = 111.9513 + 62.0556i .

5) [1.7321 (cos 305.2644° + i sin 305.2644)]10

243 (cos 172.6440° + i sin 172.6440°) .= -241 +.31.11231

6) [2 (cos 330° + i sin 3300-)] 7 =

128 (cos 150° + i sin 150°) = -110.8513 +.64i

7) 11.4142 (cos 225.+ i sin 225)' -8.=

.0625 (cos 0° + i sin 0°) = .0625

8) [1.4142 (cosy 135 + i sin 135) -6 =

.1250 (cos 270 i sin 270) = .1250 i

9)02 4 2iF = 4 (cos-300 i sin 390) -'

1.4142 (cos'i° + i sin 75°) = .3660 + 1.36601

1.4142 (cos 165° + i sin 165°) = +,:3660i

1.4142 (cos 255° +.1. sin-255°) = - 1.3660i

1.4142 (Cos 345° + i'sin 345°) = 1.3660 - .3660i

;



Sol. 7.5 - 2

10),. (-4. + = 5.8310 (cos 149%0362° + i sin 149%0362°)

1.7999 (cos49.6787° + i sin 49.6787°) = 1.1647 + 1.3723k

1.7999 (cos 169.6787° + i sin L69.4787°) = -1.7708.+ .32251

1.7999.(cok 289,4787°.+ i sin 289.6787?) = .6061.- 1.6948i

11) 1 =.(cos 0° + i sin .0°)

1 (cos 0° + i sin 0°) = 1

1 (cos 120 + i sin 120 °) = -11 +

1 (cos 240° i Ohp240°) = -1/2 -7i

12) i = 1 (cos 90° + i sin 90°)

1 (cos-22.5°' + i sin 22.5°) =, .9239 + .3827i

1 (cos 112.5° + i sin 112.5°) = -.3827i + .9239i

1 (cos 202.5° + i sin 202.5°) = -.9239- .3827i

1 (cos 292.594 i sin 292.5?) = .3827 - .9239i

131 'x = 11/2 [1 (cos '0° + i sin 0°)114

1 (cos 0° + i sin 06) = 1

1 (cos 90 + i sin 90°) = i

1 (cos 180 + i On 180° =

14)

1 (cos 270 +
-

.A.

x-= 32' =

2:(cos 0° +

i sin 270? = -i
----...

[32 ,(cos 0° + '

i sin 0?) = 2

sin' 0°)}

.L.

2 (cos 7Z° + i sin 72°)--T. .61.80 +.1.9021i

2 (cos 144° + i .sin 144°) ='-1/6180 + 1.1756i

2 (cos 216° + i sin 216°) - -1.61_30 - 1.756i

)
,21 (cos '88? + i sin 288°) F .6180 - 1.9021i



5 -s\

Sol. 7..5 - 3

.14
15) x = (-2703 = [-27 (cos 900+ i sin 90ni

-3 (cos 30Q + i sin 30°) = -2.5981 - 1.5i

-3 (cos 150° + i sin 150°) = Z.5981 - 1.5i

-3 (cos 270° + i sin 270°) = 3i

10

.

16) x = (-1 + ir2)1/2 = [1.732 (cos 125.2644° + i sin 125.2644°)j%

1:3161 (cos .31.3161°+ i sin 31.3161°) = 1.1244 + .6841i

1.3161 (cos 211.31619 + i sin-211.3161°) = -1.1244 - .6841i

17) [r (cos & sin & )jn eier = rn(ei )

n

(ei..n.6-) rn [cos(n& ) + i sin (n& )11

18) cos& + i sin& =

-cos e- + i sine- =-e

2i sin& ei& - e
2i 2i

io-
19) cose- + i sin& = e.

cos& sane- =+e-10.

2 cos& , ei& +
2 2

20) 2T1. has. infinitely many values, becaus'e 360 \ FY n s not an

integral multiple of 360' so there will never be-two coterminal

angles. 2
IT

is always imaginary since tri (90 + 360n)° will,

never be a number on-the real axis. /



Sol. 7.6 - I

Solutions to Exercise Set 7.6

2 2
2

2
3

-6'

2
4

.2
5

2
6

1) e = 1 + 2 +
-T 2-4 + 120

=+ + + 7215 ,7-.3556

e2 4... 7.3891 by calculating device

12
+ +

3 14 15
3

=
6

-

2) e3 = 1 4- 3 + + + 19.4125-2"

e3 = .20.0855.by calculating device

,.3
2 .33

.3
4

.35 .3
6

1 .

.3
e = 1.3499 b calculating device

= 1.3499

2
.6

3
.6
4

.6
5 6

e4)
. 6

= 1 + .6 +
-7-

,
120

+
720
6 1.8221

e 6 = 1.8221 by calculating device

22 23 24 :
-5

26
5) e-2 = 1 2 + - + 2

-6 TZU

e
-2

= .1353 by calCu]ating device

6)
-1 1 1 1 1 1

e 1 - 1 / ITU TTU
.3681

e
-1

= .3679 by calculating device
.1 .

k3 r,..7 TIL9

sin ii
II- ---6-- + 120 + 362/360 ;0069

;

sinra" = -.0000000004 by 'calculating device

(.-2 to; ii,b 0.1v
-.97608) cos II' 1. - 4.- +

z 2-4 720 1- 40320

cosi? = -1 by calculating, device

/ 1

2 4 6 1 g

/N. ( 6
( u

) (4--) (4-)
cos -6- =

, 2 24° - Tn.
8660

. 40320

= .8660 by calculating device

121



11,

1

r A.
10) sin 4-' = 4

sin -2- = 1 by -calculating devise

2 ,-,A .\60 fl li

n-13
fl

.

11) cos (- it ) = 1 - -r . 720
+

40320 .9760

iSol. 7,6 -.2

1.0000362860

cos ( - 11.1 ) -1 by calculating device

7N.
n5

+
n.9

121 sin (- 0 ) = 6 120 5040 362880 7 -.0069

sin (-t ) = -.0000000004 by calcdiating device

(.4712)3 (:4712) A
13) sin 27° = sin (.4712) = ..4712

6 120

(.4712)
7

(.4712)
9

504

sin 27° =

14) cos

cos

1246 =

(2.1468)
720

123Q =

4540
0 362880 .

.4510 by calculating device

(2.1.468)7 (2.1468)
4

cos(2.I468)
2 24

(2.1468)
86

= -.5441
4(1320

-.5446 by calculating device
4.

2
6

-

15)' One decimal place because 7- ..0889

8

()16) Sik decimal places because
40320 7

oaoodovio

4

I
I

'192 4

I

r
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L

/

,

r

I

(

f

19). .8660 (25404),

20) -1

'21) -1

e

"1

22) -.5446 (39036)

)

L

t

V

4

194

i

t

Sol. 7.6 - 4

41

1

I
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Solutions to Chapter'7 TEST
--r

3)

5)

7)

(3,3)

? cos #9-+/)si.ne =

-1.7321. - i

1.4142 (cos 315° +

8) 3.4641'+ 21.

2(cos 330° +

12+ Oi

2 12) 702111 (cos 123.6901° +

i-sin.123.6901°)

13) 8 + 815i 14)* 2(cos 45
o
+ i sin 45°

T-Sol. 7.7 - 1
J

2) (-4, .330°)

x
2
+ y

2
+-3x =

. 6) /0
2

= 2/iocos + 15

i.sin 315°)

4-

sin 330°)

15) 1.1402 (cos 12.87-5° + i sin 127.875°)

32(cos 225° + i sin 225°)

-8 + Oi

..5215Nt 1.0235i

-.8123 + .8123i

-1.0235 - .5215i.

.1797 - 1.1346i

4. 1.1346 - .1797i.

b) 1.1487.(cos

1.1487 (cos

1.1487 :(cos

1.1487 (cos

1.1487 (cos

.40

4

1.

63°.+ 63°)

135° + i/sin 135°)

207° + i sin 207°)

279° + i'sin 279°)

351° + i sin 351°)

195
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,18) r = 1 -.2

-_, (.4-

cos S-

r

I T Sol.

,

7.7 - 2

10 -1.0 190 3.b--
20 -.9 200 2.9
30 210 2.7
40 -.5 220 2.5
50 -.3 230 2.3
60 0 240' 2.0
70 .3 250 1.7
80 .7 ... 260 1.3
90 1-N0 270 1.0

100 1.3 280 .7
110 1.7 290 .3

4.

e 120 2.0 300 0

130. 2.3 310 -.3
140 2.5 1 320 -15
150 2.7 330 -.7
160 2.9 340 -.9
170 3.0' ,, 3 1.0

-_:l80 3.0 360 -1.0
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